
RADIOLOGY 

A MONTHLY JOURNAL DEVOTED TO CUNICAL ftADIOLOGY AND ALUED SOENCES 


EDITOR 

Howard P Doub, M D 
Detroit, Michigan 



Volume 49 

July — December 1 947 


Owned and Published as its Official Journal by 

THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 




RADIOLOGY 

A MONTHLY JOURNAL DEVOTED TO CLINtCAL RADIOLOGY AND ALLIED SCIENCES 
PUBUSHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


Vol 49 


JULY 1947 


No 1 


The Pathology of Rheumatic Diseases^ 

D MURRAY ANGEVME, M D 
Madifion, Wis 


T his description of pathology of joints, 
tendons, and bursae has been pre- 
pared as a preliminary to a discussion of 
irradiation therapy m certain diseases of 
these structures Accordingly the sub- 
ject mil be treated m its broadest aspects, 
with special stress on pathogenesis It 
should be emphasized that such an elucida- 
tion IS greatly hampered by our almost 
complete lack of knowledge of etiology 
An entirely satisfactory or accurate classi- 
fication cannot be given on a pathological 
basis without some consideration of eti- 
ology The cntena for diagnoses of most 
rheumatic diseases are primarily chnical, 
with secondarj'^ considerabon bemg given 
to the pathological lesions As our knowl- 
edge of this comparatively "'neglected 
group of diseases mcreases, it is probable 
that more attention will be given to this 
phase of the subject In the description 
to follow, rheumatic fever and tuberculosis 
will not be considered m any detail 

NORMAL ANATOMY 

l^Tule It is not the purpose of this paper 
to discuss anatomy at any great length, 
certain sigmficant features of structures to 
be mentioned subsequently will be de- 
scnbed We are primarily concerned mth 
(a) the synomal membrane and vdli of 
jomts, the sjmonal lining of tendons and 
bursa e, and (b) the articular hyahne car- 


tilage The former structure, namely syn- 
ovial membrane, is of great importance and 
is the tissue pnmanly involved in most of 
these diseases, whereas the cartilage is 
highly important m degenerative joint 
disease or osteoarthritis 

The inner hnmg of the articular capsule, 
or synovial membrane, is smooth, glisten- 
ing, and of a gray-yeUow color It is 
reflected over tendons that pass through 
joint spaces and ceases at the margins of 
the articular cartilages It is composed of 
thm, delicate connective tissue and covered 
on Its free surface by a layer of mesothe- 
lium In certam jomts, espeaally the 
knee, there are numerous foldmgs or re- 
duphcations of this membrane which are 
not considered as true sjmovial vilh 
Syno\aal viUi are observed with difficulty 
by the unaided eye If a jomt be opened 
and submerged under water or sahne, th?" 
\ulh float and are readily seen They 
are usually shghtly poljqioid, bemg nar- 
rower at the pomt of attachment, they 
frequently branch and are most numerous 
m the region of the penchondnum, where 
synovial membrane and cartilage meet 
There is a rich capillary network over the 
entire surface that is easily seen with 
shght magnification 

Articular cartilage is composed of carti- 
lage cells enmeshed m a fibrillary matrix 
The superficial cells are flattened and 
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parallel to the surface, whereas the deeper 
ones are oval and arranged in vertical 
rows so that there is a tendency to split 
in a vertical direction 

CLASSIFICATION 

A most satisfactory and desirable classi- 
fication of joint diseases at present is that 
of the Amencan Rheumatism Association, 
an abbreviated form of which follows 

Acute Infections of Known Etiology 
Staphylococcus, Streptococcus, Gono- 
coccus, Memngococcus, etc 

Chronic Infections of Knoivn Etiology 
Syphilis 
Tuberculosis 

Probably Infectious {Etiology Not 
Known) 

Rheumatic fever 

Rheumatoid arthntis (proliferative or 
atrophic) 

Mane-Strumpell spondyhtis 
Still’s disease 

Degenerative Joint Disease or Osteo- 
arthritis 

It seems essential that m so far as 
possible the clmician, roentgenologist, and 
pathologist should use a similar termi- 
nology not only for this group but for all 
diseases As roentgen studies and labora- 
tory procedures come mto wider and more 
umversal use, the necessity for common 
termmologies and similar classifications 
is mcreasingly evident Considerable 
progress in this direction was made during 
the war, when speciahsts from numerous 
locahties were brought together, subjects 
discussed, and ideas exchanged 

ACUTE INFECTIONS OF KNOWN ETIOLOGY 

'UTien orgamsms such as the gonococcus, 
memngococcus, or one of the pyogemc 
bacteria lodge in a jomt, they are usually 
earned by the blood stream from an in- 
fectious process elsewhere There is fre- 
quently an increase m S 3 ’-nonal flmd, the 
cytology of which reflects closely the type 
of inflammatory exudate m the synovial 
membrane Obserrations on experimental 
arthritis m ammals at various time mter- 


vals give a clear mdication of the sequence 
of events Such lesions can be readily 
produced by mtravenous injections of 
hemolytic streptococci or other organisms 

(1) The first gross evidence of mflamma- 
tion IS a dilatation of vessels of the synovial 
membrane On microscopic examination 
the vilh are edematous and there is a mod- 
erate infiltration of the synovial tissue 
with polymorphonuclear leukocytes and 
lymphocytes, dependmg upon the virulence 
and number of the mfectmg orgamsms 
Such a lesion may subside and heal, be- 
come purulent and produce a pyoarthrosis 
with destruction of cartilage, or may 
follow a comparatively chrome course from 
the time of onset 

From other experimental observations 

(2) it IS beheved that the anatormc structure 
of the synovial nllus is a significant factor 
in locahzmg microorganisms m jomts 

It is endeut that in chmeal cases the 
degree of mvolvement of the joint may 
vary considerably m different infections, 
dependmg upon the number and virulence 
of the infecting orgamsms In the final 
analysis, the diagnosis depends upon the 
isolation of the etiologic agent from the 
sjmovial tissue or flmd 

CHRONIC INFECTIONS OF KNOWN ETIOLOGY 

Tuberculosis is the most important of 
the chrome infections of known etiology 
It usually mvolves the synomal mem- 
brane, and the extensive degenerative 
changes m cartilage are secondary to ex- 
tensive pannus formation Syphihtic ar- 
thnbs IS a rarity if it does occur 

PROBABLY INFECTIOUS 

(ETIOLOGY unknown) 

Rheumatic Fever In rheumatic fever 
the jomts are involved for relatively brief 
periods, effusion, if present, rapidly sub- 
sides, usually leavmg no residual The 
inflammation m the synovial membrane is 
granulomatous and characterized by de- 
generation of collagenous tissue and a 
monocytic infiltration Subcutaneous nod- 
ules appear about joints and at sites of 
pressure, certain histological similarities 
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to those of rheumatoid arthntis have been 
observed (3) The histopathology of sub- 
cutaneous nodules from both diseases has 
been described m detail by Bennett, 
Zeller, and Bauer (4) 

RJieiiniatoid ArthriUs This disease most 
frequently involves the small jomts of the 
hands, then spreads centnpetally to the 
larger joints Involvement is frequently 
bilaterally symmetrical but not necessarily 
so The first observable change is a pen- 
articular soft-tissue fusiform sweUmg, usu- 
ally of the midphalangeal jomts of the 
fingers This is caused largely by m- 
flammation and edema of the synovial 
membrane and subsynovial tissues, which 
become thickened There is frequently 
effusion mto the joint space, and aspirated 
fluid often contams large numbers of 
polymorphonuclear leukocytes The le- 
sion may subside and recur or may be 
progressive, m which mstance the mem- 
brane IS greatly thickened and the vilh are 
enlarged, both are extensively infiltrated 
with large numbers of cells, chiefly lym- 
phocytes, plasma cells, and monocytes 
Many of the lymphocytes are arranged in 
foci, espeaally m the vilh The hnmg 
synovial cells are frequently several layers 
thick and occasionally covered by fibnnoid 
material The walls of many medium- 
sized arteries m the subsynovial tissues 
are thickened and there is endothelial 
proliferation that narrows the lumen As 
one seldom if ever has an opportimity to 
observe these vessels early m the disease, 
it IS dififlcult to evaluate the significance of 
these alterations It appears most prob- 
able that they are secondary to the inflam - 
matory process m the synovial membrane, 
where many of the small arterioles fre- 
quently show hyahnization This histo- 
logic picture IS consistent with a dmical 
diagnosis of rheumatoid arthritis but will 
not establish the diagnosis 

The next significant change is a prolifera- 
tion of the fibrous connective tissue m the 
region of the perichondrium This vas- 
cular fibrous tissue, known as a pannus, 
grows over the surface of the articular 
cartilage and interferes with its normal 


nutnbon, resulting m subsequent degenera- 
tive changes 'l\Tien the pannus prolifer- 
ates extensively, it fuses with the pannus 
on the opposite articulating surface to 
produce a fibrous ankylosis WTule these 
changes are taking place m the jomt proper, 
certam important alterations occur else- 
where The muscles about the jomt atro- 
phy from disuse There is also atrophy 
of the bone trabeculae m the ends of the 
bones adjacent to affected joints One 
occasionally observes, also, a fibrosis, as 
well as a chrome inflammatory cellular 
exudate, m the mtertrabecular spaces ad- 
jacent to the articular surfaces 

Subcutaneous nodules, usually pen- 
articular, are frequently observed m this 
disease Then chief charactenstics are 
areas of fibnnoid degeneration surrounded 
by monocytic cells arranged m a palisade 
fashion Attention has recently been fo- 
cused on rather widespread inflammatory 
changes mvolving penpheral nerves (5) 
and voluntary muscles (6) Baggenstoss 
and Rosenberg (7) have also desenbed 
changes in the heart which they attnbute 
to rheumatoid arthntis These observa- 
tions are of considerable mterest and re- 
quire more extensive investigation They 
mdicate that this disease is widely dis- 
sermnated and, although joint mvolve- 
ment is apparently the primary lesion, it is 
entirely possible that it may be only one 
important manifestation of a widespread 
process 

Mam-Strumpell Spofidyhtis This disease 
IS considered by most authonties to be a 
form of rheumatoid arthntis of the spme, 
mvolvmg the axial in contrast to the ap- 
pendicular skeleton The fact that it 
almost exclusively affects young male 
adults seems to mdicate that it is a differ- 
ent disease, however, further clarification 
of this pomt must depend on information 
yet to be obtamed The imtial mvolve- 
ment is an inflammation of the synovual 
membrane of the costovertebral articula- 
tions, and there is a similar mvolvement of 
the sacrodiac jomts As the disease pro- 
gresses, there is an ankylosis of these jomts 
that explams the symptoms and signs 
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Studies of the early pathological changes 
are not available and probably vail not be 
because of the nature of the disease 
Biops)’’ material from the involved joints 
would be of considerable value and in- 
terest 

Still’s Disease This is a disease of chil- 
dren that IS also considered as a form of 
rheumatoid arthritis '(S)l'’',at least until 
additional adequate eindence is obtained 
to warrant a further separation from this 
group The important features are lymph 
node enlargement, usually pf the cemcal, 
a\lllar}^ and mgumal groups Micro- 
scopic examination of the enlarged nodes 
reveals hyperplasia There is usually 
splenic enlargement, frequently due to 
amjdoid infiltration Fibnnous and fi- 
brous pleunsy and pericarditis are common 
The heart is often enlarged and verrucae 
have been described on the tricuspid and 
pulmonary ^ alves The usual lesion in the 
joints IS a fusiform swelling progressmg 
to deformity Early m the course there 
are pain, swelhng, and stiffness of the 
joints As the disease progresses, the 
hands present a picture very similar to that 
characteristic of rheumatoid arthritis m 
adults, that is, flexion of the proximal 
phalangeal jomts Hyperextension of the 
distal phalanges is an important feature 
Histologic sections show proliferation of 
synonal cells and an extensive chronic 
inflammation throughout the syno\nal 
membrane The blood vessels are numer- 
ous, thm-walled and dilated in the early 
cases Deformities appear relatively early 
m children and are usually accompamed 
by extensive demmerahzation of bone 

DEGENERATIVE JOINT DISEASE 

The term degenerative jomt disease has 
been advocated by Bauer and Bennett (9) 
m preference to osteoarthritis, and is more 
desuable The disease is mitially one of 
degeneration of cartilage Several im- 
portant factors may influence the onset 
The most important seems to be wear and 
tear over and above what is normal for 
anj"- given jomt The vascular suppl)'’ 
about the margin of articular cartilage 


also gradually decreases with mcreasmg 
age 

The first observable alteration m the 
cartilage is a shght flakmg of the superfiaal 
layer, this is followed by fibrillation, which 
is a fraymg or separation of the fibrillary 
tissue surrounding the cartilage cells 
The cartilage cells show varymg degrees 
of degeneration, and the articular carti- 
lage stains irregularly due to deposition of 
imneral salts As the lesion progresses, 
tliere is loss of cartilage, extendmg to the 
underlymg bone in severe cases t^Tien 
this occurs, there is a thickemng of the 
underlymg bone, which becomes smooth 
and very hard, hke ivory, known as ebuma- 
tion There is some regeneration of car- 
tilage, mostly at the penphery, this is 
possible because of the relatively rich 
vascular supply of the penchondnum 
Rarefaction of bony trabeculae occurs 
when the disease is pamful enough to 
cause disuse Locahzed areas of rare- 
faction of bone have been variously at- 
tributed to islands of cartilage or to local 
osteoclastic resorption It seems entirely 
possible that this may bear some relation- 
ship to alteration m the vascular supply of 
the bone Osteophytes may arise from 
penchondnum and also from the fibrous 
tissue of the penosteum Herberden’s 
nodes that appear on the base of the 
termmal phalanges of the fingers are 
penosteal or tendon osteophytes ansmg 
m the extensor tendon at its point of at- 
tachment to the penosteum They may 
become calcified or ossified Changes m 
the synovial membrane are Imuted and 
may undergo hyperplasia and fibrosis due 
to mechamcal imtation Small cartilagi- 
nous nodules may form m synovial viUi 
and give nse to loose bodies or jomt mice 

acute and CHRONIC BURSITIS AND 
TENOSYNOVITIS 

The hnmg membrane of tendons, ten- 
don sheaths, and bursae is similar histologi- 
cally to the synonal membrane It is 
also fair to assume that it is probably func- 
tionally similar In general, acute in- 
flammation of these structures produces a 



Vol 49 


The Pathology of Rheumatic Diseases 


5 


picture very similar to that described in 
the synovial membrane of ]omts It is 
probably caused m most mstances by a 
metastatic infection, trauma, or a com- 
bination of both These structures are 
occasionally involved m rheumatic fever 
and rheumatoid arthntiS The chronic 
inflammatory lesions mvolvmg them, 
chiefly the bursae, probably begm with 
acute inflammation of the synovial Iming, 
which may subside or contmue as a chrome 
bursitis Histologically the bursal wall is 
composed of dense fibrous tissue, the syno- 
vial hnmg composed of lullous folds, and 
infiltrated with cells the character of which 
depends upon the seventy and duration of 
the lesion Synovial fluid is often seen be- 
tween the ■\nlh In chrome bursal lesions 
one frequently observes calcium deposits 
in the subsynovial tissue or the fibrous 
wall 

SUMMARY 

The more significant lesions of ]omts, 
tendons, and bursae are bnefly desenbed, 
with speaal emphasis on inflammation 
of synovial membranes and the subsequent 
alterations produced by it A description 


of the changes m the cartilage that occur 
in degenerative jomt diseases is also given 

Department of Pathology 

University of Wisconsin Medical School 

Madison 6 Wis , 
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SUM ARID 

La Patologfa de las Afecciones Reumdticas 


En esta breve resena de las lesiones mis 
importantes de las articulaciones, tendones 
y bolsas, recilcase en particular la mflama- 
ci6n de las membranas smoviales y las 
alteraaones subsigmentes que la misma 
provoca Tambiin se presenta ima des- 
enpain de las alteraaones del cartflago 
que sobrewenen en la artropatia degenera- 
tiva 

En la clasificaain de las enfermedades 
articulares, siguese, en forma abreviada, 
la de la Asoaaadn Americana del Reuma- 
tismo 


Infecaones agudas de Etiologfa Cono- 
ada 

Estafilococo, Estreptococo, Gonococo, 
Memngococo, etc 

Infecaones Crdmcas de Etiologfa Cono- 
ada 

Tuberculosis Sffilis 
Probablemente Infecadn 
Reumatismo (Fiebre Reumitica) 
Artntis Reumatoidea 
Espondflitis de Mane-Strumpell 
Enfermedad de Still 
Artropatia degenerativa (osteoartntis) 



Roentgen Diagnostic Aspects of Chronic Arthritis and Bursitis* 

LESTER W PAUL, M.D , and WILLIAM W MOIR, M D 
Madison, Wis 


T he purpose of the present communica- 
bon IS to evaluate the place of roent- 
gen examinabon m the study of chrome 
jomt disease, to correlate the clmical and 
roentgen aspects, and to demonsbate the 
pathologic alterations as they are revealed 
by roentgen study The entire subject of 
chronic joint affections is one of such wide 
scope that it would be impossible to cover 
it fully in a smgle paper Chmcally the 
chronic arthropathies fall into three main 
groups (1) chrome joint disease of more 
or less generahzed nature, or at least af- 
fectmg multiple joints, exemplified by 
rheumatoid arthnbs and degenerabve joint 
disease, (2) chronic arthntis hmited to a 
smgle or, at the most, a few joints, repre- 
sented by tuberculous arthntis, neuro- 
trophic arthropathy, traumabc arthnbs, 
gouty arthnbs, and the secondary form of 
degenerabve joint disease, (3) chrome 
disease lirmted to the penarbcular bssues, 
the most common representabve being 
the so-called subacronual bursibs and the 
related "frozen shoulder” of the climaan 
We shall limit our discussion largely to 
lesions of the first and third groups, smee 
these consbtute the majonty of chronic 
jomt and penarticular affeebons and be- 
cause, among these, will be foimd the 
lesions most amenable to roentgen therapy 
The terminology and classification of 
arthnbs as recommended by the Com- 
mittee of the Amencan Rheumabsm As- 
sociation will be followed (7) While this 
is a clmical classification based m so far as 
possible upon ebology, with its termmology 
phrased to conform with the Standard 
Nomenclature of Disease, it can be adapted 
readily to roentgen pracbee 

It IS obvious that roentgen exammabon 
IS only one phase of the diagnosbc studj' 


that patients ivith chrome jomt disease 
should receive Solely on a study of the 
roentgenograms it is not always possible 
to identify accurately the type of chrome 
arthnbs that a pabent may have As 
Camp (2) has stated, “the roentgenologist, 
usmg only roentgenologic evidence, would 
have to classifj’' the arthnbdes as (1) 
penarthnbs, (2) atrophic arthnbs, (3) 
hypertrophic arthnbs, and (4) destrucbve 
arthntis ” These are the fundamental 
alterabons that can be detected m roent- 
genograms Yet it would serve no useful 
purpose for roentgenologists to employ a 
classificabon different from that used by 
their clmical colleagues 

The value of roentgenologic exammabon 
m the early stages of chrome arthnbs 
vanes with the tj’pe of the disease In' 
rheumatoid arthntis the roentgen findings 
are not specific, and the early recogmbon 
of this disease is largely a clmical problem 
The latent penod before “charactensbc” 
roentgen changes develop is usually a 
matter of months or even years The 
same is true of the arthnbs associated with 
gout On the other hand, m degenerabve 
jomt disease (osteoarthnbs) roentgen ex- 
ammabon may reveal well defined changes 
in a jomt which is chmcally sdent, or nearly 
so It follows that a negative roentgeno- 
gram IS of disbnctly more value in ex- 
dudmg degenerabve jomt disease than it 
IS m nilmg out rheumatoid arthnbs 
In gouty arthnbs, roentgenograms may 
not be diagnosbc of the disease for years 
The classical text-book picture of large, 
punched-out defects at the ends of the 
bones, gross disorganizabon of jomt struc- 
ture, and lumpy soft-bssue enlargements 
represents gouty arthntis m an advanced 
stage, years aJter its onset (5) The 


* From the Department of Radiology University of \t%consiii Medical School and The State of W'lsconsm Gen 
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roentgen pattern of chronic arthritis also 
IS often altered by the natural processes of 
repair Thus a rheumatoid arthritic joint 
may show well marked “hypertrophic” 
changes if the disease m that particular 
jomt has undergone periodic remissions or 
qmescence (Fig 1) These factors must 


likely to be confused ivith the bony pro- 
liferation which IS a feature of degenerative 
jomt disease “Atrophic arthritis” has 
been favored by roentgenologists because 
atrophy is usually the major feature dem- 
onstrated on roentgen exaimnation, but 
it does not cover adequately the patho- 



Fig 1 Thirty nine-year old female Chmcal diagnosis rheumatoid arthritis 
Roentgenograms show severe involvement of the proximal interphalangeal jomts with 
loss of jomt space and pronounced bony prohferatiou at the proximal jomt of the middle 
finger In the other fingers the changes are more charactensUc of rheumatoid arthritis, 
with narromng of joint spaces erosion of bony articular surfaces and deealcification 
The terminal joints are less severely affected 


be kept m rrund in any discussion of the 
roentgen features of chrome arthritis 

RHEUMATOID ARTHRITIS 

In the classification mentioned earher, 
the term “rheumatoid” is favored over the 
synonyms “atrophic,” “prohferative” and 
“chrome mfectious arthritis ” The in- 
fectious nature of the disease is considered 
veiy probable but remains to be proved 
“Proliferative” refers to the pathologic 
changes in the sjmoiual membrane and is 


logical changes which have taken place 
I\^le the chmcal pattern of rheumatoid 
arthritis vanes, most cases begin m- 
sidiously and run either a protracted and 
progressive course or undergo rermssions 
of vanable length Eventually the disease 
leads to more or less cnpplmg deformity 
of the affected joints Typically, the 
penpheral jomts are first affected, usually 
the proximal interphalangeal joints, with a 
tendency for a sjmmetncal distnbution in 
the two hands As the disease progresses. 
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it affects the more proximal joints, ad- 
vancing toward the trunk m all extremities, 
until finally practically every joint in the 
body may be involved A curious feature 
of the disease, for which there is no ade- 
quate explanation, is the frequent sparmg 
of the terminal interphalangeal jomts 
Since the earliest lesions occur m the hands. 


may become extremely severe m advanced 
cases These changes may be all that can 
be recognized for months, and m some 
joints the disease may neier progress be- 
yond. this stage Smce these roentgen 
findmgs are not specific, the roentgenologist 
can only report penarbcular sweUmg, or 
at the most penarthntis, even though the 



Fig 2 Chronic rheumatoid arthritis of ten j ears’ duration in a fifty two year-^ld 
female The disease began in the proximal interphalangeal joints and later sprad to 
the wnsts clbons shoulders ankles and knees RoentgMOgrams of thehands and 
iinsts show many stages of rheumatoid arthritis in the diffwMt joints Sorne of the 
proximal interphalangeal joints are beginning to ankjlose The terminal jomts are es 
sentially normal 


roentgen exammation of these areas should 
be mcluded m any study of chrome ar- 
thritis 

The first roentgen evidence usually is 
periarticular swellmg, characteristically 
diffuse and fusiform This is readily dem- 
onstrated m the proximal interphalangeal 
jomts Along ivith this, or after an inter- 
val of several months, decalafication of 
bone becomes apparent Although the 
decalcification is at first limited to the 
articular ends of the bones near the affected 
jomts, eventually the entire skeleton shows 
loss of density This osteoporosis, which 
is one of the constant features of the dis- 
ease and is aggravated by bodily disuse, 


multiphaty of jomts mvohed, character- 
istic location, and symmetrj' of jomts af- 
fected all pomt strongly to the diagnosis 
If the disease progresses, destruction of 
jomt cartilage becomes apparent, as shown 
on the roentgenogram by narrowmg of the 
jomt space Tins is generally uniform 
throughout the jomt In some joints, 
the articular ends of the bones remain 
smooth until the cartilagmous space com- 
pletely disappears and bony ankjdosis 
develops More frequently they show 
irregular erosion with disappearance of 
the cortical shadow This erosion may 
take the form of small “pimched-out” 
defects In other jomts, it appears as a 
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fine roughening of the bony surface All 
of these vanations may be seen m a smgle 
hand and wnst (Fig 2) The soft-tissue 
sweUmg tends to disappear m the later 
stages of the disease and is superseded by 
soft-tissue contractions, which in turn may 
lead to actual dislocation and severe 
cnpphng deformity If the subluxation is 


begm ongmaUy m some of the larger 
jomts rather than m the hands, or it may 
be hrmted to a few of these large joints 
A small percentage of cases show an ap- 
parent f- hmcal “cure ” Vanable amounts 
of hypertrophic bone reaction may de- 
velop as a manifestation of repair, and 
these hypertrophic features may even- 



Fig 3 Rheumatoid arthntis of the sacroihac joints in a twenty-two-year old male who has 
had intermittent low back pom, worse in damp w eather, for the past seven years The roentgen 
changes consist of blurred jomt spaces, irregular joint margins, and some sclerosis 


pronounced, there is httle tendency for 
bony ankylosis The disease may be- 
come arrested at any stage If this occurs 
before much structural change has been 
produced, the jomt may return to a normal 
or almost normal appearance, the soft- 
tissue swelhng disappearmg and the bones 
regaimng a normal density 

This is the usual and well recognized 
course of rheumatoid arthritis as it affects 
the penpheral jomts Many cases, how- 
ever, differ m important respects The 
disease may have an acute onset, it may 


tually overshadow the atrophic m roent- 
genograms Rheumatoid arthntis may 
also develop m a jomt which has pre- 
viously undergone degenerative changes, 
especially if the disease begms after middle 
age It may be impossible from roentgen 
study to determme which is the primary 
disease when both hypertrophic and atro- 
phic alterations are present Such a lesion 
is hkely to be classified as a “mixed” 
arthntis 

JRlieitmaioid Artlinhs of the Spine (Mane- 
Strumpell arthntis, ankylosmg arthntis 
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of the spine, spondylitis rhizom6hque, 
etc ) The numerous designations applied 
to this disease attest to the differences of 
opmion as to its nature and place in the 
classification of chronic arthntis The 
cause IS unknoum, and iirhde its relation- 
ship to rheumatoid arthntis of the penph- 
eral joints is somewhat debatable, many 
competent investigators believe it should 
be classified as a form of rheumatoid 
arthntis (1, 3, 7) Affecting young adult 
males predominantly, it is one of the com- 
mon causes of chronic back pain in that 
age group The clinical onset is insidious 
Roentgen changes may not become ap- 
parent until some months or even years 
after the beginning of sjmiptoms Char- 
actenstically, the earliest roentgen e\a- 
dence appears in the sacroiliac joints 
bilaterally (Fig 3) The articular sur- 
faces lose their sharp outhnes and the 
joints have a blurred appearance Fuzzy 
sclerosis develops along the joint margins 
As the disease advances, the bony margins 
show gross irregulanties, followed m time 
by hgamentous calafication and finally 
bony ankylosis The disease may remain 
confined to the sacroihac joints, progress- 
mg through all stages, mcluding bony 
ankylosis More frequently, there is a 
slow progression throughout the spme 
The facet jomts undergo the same changes 
as occur m the sacroihacs and finally 
ankylose Not all facet joints are m- 
volved equally nor at the same time 
Concomitantly, calcification in the spmal 
ligaments begins, and, m progressive cases, 
contmues until a complete shell of calcifica- 
tion surrounds the vertebrae, the end 
result being the “poker spme” of the 
chmcian Ligament calcification may, 
however, be absent or minimal In later 
stages, chrome decalcification of bone is a 
promment feature 

For demonstrating the early changes, 
special projections may be necessary A 
satisfactory visualization of the sacroihac 
jomts usually can be obtained by an antero- 
posterior projection with the roentgen 
tube angled 25 degrees toward the head 
For the lumbar facet jomts, obhque views 


are necessary The dorsal facet joints 
cannot be shown satisfactorily m many 
cases The best view of these is obtamed 
mth the patient’s body rotated slightly 
off the true lateral 

S/i/Z’s Disease This disease of children 
IS thought to be identical with rheumatoid 
arthntis m adults and needs no further 
discussion here 

DEGENERATIVE JOINT DISEASE 

(Degenerailue Arthritis, Osteoarthritis, Hy- 
pertrophic Arthritis, Osteoarthrosis, etc) 

Although the cause of degenerative 
jomt disease is unknown, it seems well 
estabhshed that infection plays no part 
Because of this, many investigators have 
disliked the use of the term arthntis 
“Osteoarthrosis” has been suggested as a 
better designation In this country, at 
least, “osteoarthntis” and “hypertrophic 
arthntis” seem to be preferred, the latter 
term being found frequently m the roent- 
genologic literature because it more aptl; 
desenbes the changes seen in roentgeno 
grams "Degenerative jomt disease” t 
given preference m the classification sub 
nutted by the Committee of the Amencai 
Rheumatism Association, but m its dis 
cussion the term “osteoarthntis” is used 
Tldien the spme is mvolved, a vanety ol 
descnptive terms have been employed 
The joints between the vertebral bodies 
are not sjmovial jomts and, if the term 
arthntis is to be limited only to joints 
covered by synovial membrane, changes 
occumng along the margms of the verte- 
bral bodies (spurs) and m the mtervertebral 
disks (thinnmg) cannot nghtly be called 
arthntis Marginal osteophytes on the 
vertebral bodies are almost a umform 
findmg after middle age Generally these 
are designated as “hypertrophic changes” 
rather than “arthntas ” In many, but 
not all, of these patients some degree of 
thmnmg of mtervertebral disks also is 
present and the two processes undoubtedly 
are closely alhed Oppenheimer (6) be- 
heves that the marginal spumng is always 
the result of change m the mtervertebral 
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of the spine, spondylitis rhizom61ique, 
etc ) The numerous designations apphed 
to this disease attest to the differences of 
opimon as to its nature and place in the 
classification of chronic arthritis The 
cause IS unknown, and while its relation- 
ship to rheumatoid arthritis of the periph- 
eral joints IS somewhat debatable, manj'^ 
competent invesbgators believe it should 
be classified as a form of rheumatoid 
arthritis (1, 3, 7) Affectmg young adult 
males predominantly, it is one of the com- 
mon causes of chronic back pain m that 
age group The chnical onset is msidious 
Roentgen changes may not become ap- 
parent until some months or even years 
after the beginmng of symptoms Char- 
acteristically, the earhest roentgen evi- 
dence appears in the sacroihac jomts 
bilaterally (Fig 3) The articular sur- 
faces lose their sharp outlines and the 
joints have a blurred appearance Fuzzy 
sclerosis develops along the joint margms 
As the disease advances, tlie bony margins 
show gross irregulanties, followed m tune 
by ligamentous calcification and finally 
bony ankylosis The disease may remam 
confined to the sacroihac joints, progress- 
mg through all stages, includmg bony 
ankylosis More frequently, there is a 
slow progression throughout the spme 
The facet jomts undergo the same changes 
as occur m the sacroiliacs and finally 
ankylose Not all facet jomts are m- 
volved equally nor at the same tune 
Concormtantly, calcification in the spmal 
hgaments begms, and, m progressive cases, 
contmues until a complete shell of calcifica- 
tion surrounds the vertebrae, the end 
result being the “poker spme” of the 
climcian Ligament calcification may, 
however, be absent or minimal In later 
stages, chronic decalafication of bone is a 
prormnent feature 

For demonstrating the early changes, 
special projections may be necessary A 
satisfactory visualization of the sacroihac 
joints usually can be obtained by an antero- 
posterior projection with the roentgen 
tube angled 25 degrees toward the head 
For the lumbar facet jomts, obhque views 


are necessary The dorsal facet jomts 
cannot be shown satisfactorily m many 
cases The best view of these is obtamed 
with the patient’s body rotated slightly 
off the true lateral 

Still's Disease This disease of children 
is thought to be identical with rheumatoid 
arthritis m adults and needs no further 
discussion here 

DEGENERATIVE JOINT DISEASE 

{Degenerative Arthritis, Osteoarthritis, Hy- 
pertrophic Arthritis, Osteoarthrosis, etc) 

Although the cause of degenerabve 
joint disease is unknown, it seems well 
estabhshed that infection plays no part 
Because of this, many mvestigators have 
disliked the use of the term arthritis 
“Osteoarthrosis” has been suggested as a 
better designation In this countiy, at 
least, “osteoarthritis” and “hypertrophic 
arthritis” seem to be preferred, the latter 
term being found frequently m the roent- 
genologic hterature because it more aptly 
describes the changes seen m roentgeno- 
grams “Degenerative jomt disease” is 
given preference m the classification sub- 
nutted by the Committee of the Amencan 
Rheumatism Assoaation, but m its dis- 
cussion the term “osteoarthntis” is used 
I\Tien the spme is mvolved, a variety of 
descnpbve terms have been employed 
The joints between the vertebral bodies 
are not synomal jomts and, if the term 
arthntis is to be limited only to jomts 
covered by synovial membrane, changes 
occurring along the margms of the verte- 
bral bodies (spurs) and m the mtervertebral 
disks (thmnmg) cannot rightly be called 
arthritis Margmal osteophytes on the 
vertebral bodies are almost a umfonn 
findmg after middle age Generally these 
are designated as “hypertrophic changes” 
rather than “arthritis ” In many, but 
not all, of these patients some degree of 
thinmng of mtervertebral disks also is 
present and the two processes undoubtedly 
are closely aUied Oppenheimer (6) be- 
heves that the margmal spurrmg is alwaj s 
the result of change m the mtervertebral 
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of the spine, spondylitis rhizomdhque, 
etc ) The numerous designations apphed 
to this disease attest to the differences of 
opinion as to its nature and place in the 
classification of chrome arthntis The 
cause IS unknomi, and while its relation- 
ship to rheumatoid arthritis of the periph- 
eral joints IS somewhat debatable, many 
competent mvestigators believe it should 
be classified as a form of rheumatoid 
arthntis (1, 3, 7) Affecting young adult 
males predommantly, it is one of the com- 
mon causes of chronic back pam m that 
age group The chmcal onset is msidious 
Roentgen changes may not become ap- 
parent until some months or even years 
after the beginmng of symptoms Char- 
actenstically, the earliest roentgen evi- 
dence appears in the sacroiliac joints 
bilaterally (Fig 3) The articular sur- 
faces lose then- sharp outlines and the 
joints have a blurred appearance Fuzzy 
sclerosis develops along the joint margins 
As the disease advances, the bony margins 
show gross irregularities, followed m time 
by ligamentous calcification and finally 
bony ankylosis The disease may remain 
confined to the sacroihac jomts, progress- 
mg through all stages, mcludmg bony 
ankylosis More frequently, there is a 
slow progression throughout the spme 
The facet jomts undergo the same changes 
as occur in the sacroihacs and finally 
ankylose Not all facet jomts are in- 
volved equally nor at the same tune 
Conconutantly, calcification m the spinal 
hgaments begms, and, in progressive cases, 
contmues imtil a complete shell of calcifica- 
tion surrounds the vertebrae, the end 
result bemg the “poker spine’’ of the 
clmician Ligament calcification may, 
however, be absent or minimal In later 
stages, chrome decalcification of bone is a 
promment feature 

For demonstrating the early changes, 
special projections may be necessary A 
satisfactorj^ nsuahzation of the sacroihac 
jomts usually can be obtained by an antero- 
posterior projection with the roentgen 
tube angled 25 degrees toward the head 
For the lumbar facet joints, oblique views 


are necessary The dorsal facet joints 
cannot be shown satisfactorily m many 
cases The best view of these is obtamed 
with the patient’s body rotated shghtly 
off the true lateral 

Sfi// s Disease This disease of childreii 
IS thought to be identical with rheumatoid 
arthntis in adults and needs no further 
discussion here 

degenerative joint disease 

{Degenerative Arthntis, Osteoarthritis, Hy- 
pertrophic Arthritis, Osteoarthrosis, etc) 

Although the cause of degenerative 
jomt disease is unknown, it seems well 
estabhshed that infection plays no part 
Because of this, many mvesfagators have 
disliked the use of the term arthntis 
“Osteoarthrosis” has been suggested as a 
better designation In this countiy, at 
least, “osteoarthntis” and “hypertrophic 
arthntis” seem to be preferred, the latter 
term bemg found frequently m the roent- 
genologic hterature because it more aptly 
desenbes the changes seen m roentgeno- 
grams “Degenerative jomt disease” is 
given preference m the dassification sub- 
mitted by the Comnuttee of the Amencan 
Rheumatism Association, but in its dis- 
cussion the term “osteoarthntis” is used 
ttffien the spme is mvolved, a vanety of 
descnptive terms have been employed 
The jomts between the vertebral bodies 
are not synovial jomts and, if the term 
arthntis is to be hmited only to joints 
covered by synovial membrane, changes 
occumng along the margins of the verte- 
bral bodies (spurs) and m the mtervertebral 
disks (thinmng) cannot nghtly be called 
arthntis Margmal osteophytes on the 
vertebral bodies are almost a uniform 
findmg after nuddle age Generally these 
are designated as “hypertrophic changes” 
rather than “arthntis ” In many, but 
not all, of these patients some degree of 
thmnmg of mtervertebral disks also is 
present and the two processes undoubtedly 
are closely allied Oppenheimer (6) be- 
lieves that the margmal spurring is always 
the result of change m the mtervertebral 
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Fig 5 Degenerative joint disease (ostcoarthnOs) of the fingers m a sivty year-old female The terminal 
joints of the fingers arc affected chicflj , particularly of the index finger which shows well developed Heberden s 

Fig G Degenerativ c joint disease of the hip (osteoarthritis) showing all of the characteristic features of modcr 
atelj advanced disease 



Fig 7 Degenerative arthntis of minimal 

mm^al osteophytes and an irregular fabella 

most often involved 

astragalo- 

appearances of the disease in the weight- 
bearing and non-weight-beanng joints 

lSng”SrbaseT^ of the distal phalanges 


Fig 8 Degenerative jomt disease (osteoarthnUs) 
of the knee In addition to uneven narrowmg of the 
joint ^ace ^ere is a large spur on the anterior tibial 
nrtic^ar surface a bony loose body above the patella, 
and fluid in the joint pouch The fabella is iireeular 
and large. * “ 

These enlarge gradually to form well de- 
fined bony protuberances which cause an 
irregular, knobby thickemng, palpable 
and visible, representing the well known 
Heberden ’s nodes, one of the significant 
clmical diagnostic features of the disease 

(Fig 5) Innioreseverely afl^ected jomts 

narrotvmg of the jomt space is present,' 
and the bon} articular surfaces become 
quite irregular This picture is somewhat 
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Fig 9 Degenerative joint disease of the ankle developing secondarily to a congeni- 
tal clubfoot defomutj The changes are similar to those seen in the hip and knee 


Similar to that seen m rheumatoid ar- 
thritis There are, however, no punched- 
out defects, and decalcification of the 
arbcular ends is not present Bony tra- 
beculae remain sharp, and a cortical margin 
may be apparent The termmal phalanx 
becomes flexed on the middle, and the 
finger cannot be completely straightened 
Partial subluxations may occur, but bony 
ankylosis is unusual In some cases small 
cystic ca^^tles develop m the ends of the 
bones, but ebumation of bones seldom is 
stnkmg 

In the hip, the early signs of this disease 
vary In some, the first cAidence consists 
m increased density along the superior 
acetabular nm In others, marginal spur- 
ring IS the earliest feature, but m most cases 
narrowmg of the ]omt space is the most 
significant finding In contrast to rheu- 
matoid arthntis, decrease in joint space in 
degenerative disease is charactenzed bj 
its as 3 ’mmetry and is related closely to the 
distnbution of weight-beanng in the jomt 
(Fig 6) In the hip, this affects the su- 


penor portion almost exclusively, smce this 
IS the area which receives the thrust of the 
femoral head m weight-bearmg This 
narrowing progresses to complete loss of 
the joint space but without bony ankylosis 
This asymmetrical narrowmg of the jomt 
space leads to varying degrees of sub- 
luxation of the femoral head and, if ac- 
companied by a wearing away of the su- 
penor portion of the acetabular fossa, may 
result m notable deformity Margmal 
osteophjdes of large size may be present 
As the head moves upward m the enlarged 
acetabular fossa, considerable amounts of 
calci m ma^”- be laid down along the 
under surface as if to fiU more completely 
the enlarged caiity The jomt surfaces, 
particularly the acetabular, show increased 
densit}% although the bone actually is 
softer than normal Cystic appeanng 
caTUties develop as sharply outlined rare- 
factions surrounded by dense sclerotic 
walls In some cases the “cj’^ts” appear 
quite early Infrequently, degenerative 
disease m the hip may lead to a general 
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■I in Decenentivc joint disease (osteoarthntis) 
1 ig 10 J year-old male com- 


deepening and mward bulging of the 
acetabular ca^^ty, and some cases, at 
least of so-called intrapehuc ^ 

acetabulum seem to be due to this 

‘^%'eaenerative ]omt disease is the most 

trophic tfbia, particularly 

]omt surface ertaate hga- 

ments As m me y nmte early 

3 omt space usuaUy appear q 

and may be the S^^Jigi^CF 

generally severe change 

fspect und^gomg the most 


zone of greatest jomt-space narrowing 
Because of the uneven narrowing of the 
joint space and the consequent disturbance 
of weight-beanng alignment, some degree 
of lateral subluxation of the tibia on the 
femur is common m advanced lesions, and 
a x'arus deformity is frequent In contrast 
to the hip, the formation of cystic cavities 
m the articular ends of the bones is rare 
How ever, a common feature of the disease 
m this joint, and almost exclusively limited 
to it, IS the development of calcific or 
bon)’' loose bodies within the jomt pouch 
(Fig S) The fabella, if present, is en- 
larged and roughened Jomt effusion is 
said to be uncommon m this type of dis- 
ease, but roentgenograms of the knee often 
show endence of fluid, and the examina- 
tion may have been requested to deter- 
mme the cause of such effusion In some 
cases the occurrence of flmd is the chief 
reason for consultmg the physiaan It 
may be that the effusion is due to mechani- 
cal imtation from mtra-articular loose 
bodies or to trauma m a joint rendered 
unstable by the disease 

Unless deformity of the foot is present, 
degenerative disease in the ankle usually is 
hmited to margmal spurrmg and some 
condensation of bone along the articular 
surfaces In the presence of stresses and 
strams due to faulty weight-bearmg, the 
same progression of the disease may occur 
m the ankle as m the knee and hip (Fig 9) 
Degenerahoe Disease of the Spine The 
same process that involves the peripheral 
joints also may affect 'the spme, but be- 
cause of anatomical structmes peculiar 
to this region it requires separate discus- 
sion The most common finding, almost 
universally present m patients above 
imddle age, is hypertrophic spurs along 
the anterior and lateral margms of the 
vertebral bodies These marginal osteo- 
phjhes are particularly prone to develop 
in the lower cervical, the lower dorsal, and 
the lower lumbar areas When the proc- 
ess begins m younger persons, below the 
age of fifty, the lower cerxucal vertebrae 
often are affected primarily In addition 
to the spurs, small calafic or bony deposits 
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may form m the spinal ligaments, especially 
the anterior, without any attachment to 
the adjacent bodies Bony proliferation 
along tie margms of the spmous processes 
often IS present, as is margmal spumng 
of the costovertebral jomts In the more 
severe forms of the disease, some degree of 
thinmng of the mten’^ertebral disks is 
found (Fig 10) This is particularly 
likely to occur m the lower cervical region 
and at the lumbosacral ]omt, but other 
disk spaces may be affected Narrowing 
of the disk space usually is uniform except 


]omt space, margmal spumng, increased 
density of bony articular surfaces, and 
shght degrees of subluxation, the uppgr- 
most facets shpping downward on the 
ones below This, combmed with the 
thinmng of the adjacent mtervertebral 
disk, may result m distinct narrowing of 
the cprrespondmg spmal foramina Mar- 
gmal spurs are not infrequent on the pos- 
tenor margins of the vertebrae in the lower 
cervical and lower lumbar areas These 
are more significant from a chmcal stand- 
pomt than spurs on the other surfaces. 



Fig 11 Subacromial bursitis Amorphous calcified deposit probably in the 
supraspinatus tendon 


m the dorsal region, where it is most pro- 
nounced along the anterior borders In 
the presence of scoliosis, these changes are 
more marked along the concave side of the 
curvature 

Because this disease is found chiefly m 
the older age period, semle decalcification 
of bone usually is present, although the 
cortical margins of the vertebrae remain 
distinct and actually maj'' show mcreased 
density Involvement of the facet jomts 
may or may not be present When it is, 
tlie roentgen findings are no different from 
those seen in other waght-beaimg joints, 
allomng for differences m size of the joints 
These clianges consist m narrowing of 


because of the close association with the 
spmal nerve roots 

PERIARTICULAR DISEASE 

The various forms of periarticular rheu- 
matic disease are of relatively httle interest 
to the roentgenologist, ivith the exception 
of lesions about the shoulder, smce roent- 
gen findings usually are negative except 
for periarticular swellmg In the shoulder, 
periarticular disease is the commonest af- 
fection encountered by the chniaan Ac- 
cordmg to Comroe (3), this accounts for 
85 to 90 per cent of all complamts in this 
region Calcification in the soft tissues 
about the jomt, chiefly the supraspinatus 
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T 7 19 Contracted shoulder m a fifty year-old 

J:;^n 1 flmed ofVadually increasing stiffness 

niademth t^m w ® ^ demonstrated betive^ 

rotaUon Very litUe m tjent being able merely 

the humerus and scapula, vieir also is 

to elevate the shoulder Usu^^ '^^^j rotaUon 
Sr‘eV“e\"the routine study of the 
shoulder area 


ndon. IS found m about 50 per cent of 
suSering from ^ 


whether the calcification is within the 
bursa or m the tendons %ich calcifica- 
tion can be distmguished from fracture 
fragments by the homogeneous character 
of the shadow or shadows and absence of a 
corresponding defect m the adjacent bone 
Special projections may be necessary to 
demonstrate the calcified deposits These 
also are useful m showmg the amount of 
hrmtation of motion that may be present 
and serve as an excellent record of such 
disabihty when it is desired to follow the 
results of treatment (Fig 12) 

SUMMARY AND CONCLUSIONS 

Rheumatoid arthritis and degenerative 
joint disease (osteoarthritis) account for 
the majority of chrome disablmg jomt af- 
fections except m the shoulder In that 
area, penarticular disease, variously 
labeled as penarthntis, subdeltoid or sub- 
acromial bursitis, chrome adhesive bursitis, 
etc , IS the most common cause of dis- 
abihty 

In early rheumatoid arthritis, roentgen 
changes usually are hmited to penarticular 
swelhng, and this is not spe^c for the 
disease I\Tiile the climcal course and the 
assoaated changes seen m roentgenograms 
generally follow a fairly charactenstic 
pattern of progression, variations do occur 
with sufficient frequency to make the 
diagnosis difficult at times Charactens- 
tically the roentgen changes develop m an 
orderly manner, begmnmg with soft-tissue 
swelhng, followed progressively by bone 
decalcification, narrowing of joint space, 
erosion of the articular ends of the bones, 
soft-tissue contractures, and bony an- 
kylosis or gross subluxation The disease, 
however, may be arrested at any stage, 
may progress more rapidly m some joints 
than in others, or may follow an atypical 
pattern of jomt involvement 
The same i anations are encountered m 
rheumatoid arthritis of the sacrodiac joints 
and the apophyseal jomts of the spme 
Degenerative jomt disease (osteo- 
arthntis) often produces well advanced 
roentgen findings before the onset of 
clmical complaints The disease may be 
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more or less generalized, affecting par- 
ticularly the terminal interphalangeal 
jomts of the fingers, the spine, and the 
large weight-beanng jomts of the lower 
extremities In the spme, the roentgen 
findmgs mdude changes on the vertebral 
bodies (spumng), m the mtervertebral disks 
(thmmng), and m the apophyseal jomts 
AH of these appear to be related processes 
In the weight-beanng jomts, especially the 
hip and knee, degenerative disease may 
develop as a result of long contmued 
stresses due to abnormal weight-beanng 
The roentgen changes are similar to those 
seen m the generalized form of the disease 
and consist m narrowmg of the jomt space 
at the site of greatest weight-beanng 
thrust, increased density of the articular 
ends of the bones, margmal osteophyte 
formation, and cystic rarefactions m the 
bony articular surfaces or close to them 
In the shoulder, chrome penarticular 
disease accounts for the majonty of dis- 
abhng affections, the lesion usually being a 
bursitis, a tendmitis, or both Calcified 
deposits m the tendons wiU be found m 


about half of these cases, the others show- 
mg only chrome decalcification of the 
bones and soft-tissue contractures Cal- 
cified deposits also are found m patients 
without complamts referable to the 
shoulder, so that visualization of such 
deposits m roentgenograms does not neces- 
sarily mdicate an active inflammatory 
process 

1300 Uni\ersity Ave 
Madison Wis 
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SUMARIO 

Consideracaones sobre el Diagndstico Roentgenoldgico de la Artntis y la Bursitis Crdnicas 


La artntis y la artropatia degenerativa 
(osteoartntis) remnatoideas comprenden 
la mayoria de las afecaones mcapaatantes 
erdmeas de las articulaciones, si se excep- 
tfia el hombro, en el cual la causa mds 
comfm de mcapacidad radica en alguna 
afeccidu penarticular, bautizada con los 
nombres de penartntis, bursitis subdeltoi- 
dea o subacrdmica, bursitis adhesiva cr6- 
mca, etc 

En la artntis reumatoidea temprana las 
alteraciones roentgenoldgicas suelen hmi- 
tarse a edema penarticular, que no es es- 
pecifico para esta dolencia Si bien la 
evolucidn clmica y las alteraciones radio- 
grdficas que la acompanan confdrmanse por 
lo general a un patrdn bastante tfpico de 
grat aa6n tambien sobretuenen vana- 
aciones con suficiente frecuencia para hacer 


a veces diflcil el diagndstico Caracte- 
risticamente, las alteraaones roentgeno- 
Idgicas aparecen con cierto sistema, comen- 
zando con edema de los tejidos blandos, 
seguido graduahnente de descalcificacidn 
dsea, estrechamiento de los espacios arti- 
culares, erosidn de los extremes articu- 
lares de los huesos, contracturas del tejido 
blando y anquilosis dsea o subluxacidn 
macroscdpica N o obstante, la enf ermedad 
puede estacionarse en cualquier etapa 
puede avanzar mds rdpidamente en tmas 
articulaciones que en otras, o puede seguir 
un patrdn atipico de mvasidn articular 
Las mismas vanaaones se obsen^an en la 
artntis reumatoidea de las articulaaones 
sacro-ihacas o las apofisanas del raqms 
La artropatla degenerativa (osteoartn- 
tis) produce a menudo hallazgos roent- 
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getiol6gicos bicn avaiizados antes de mam- gas anormales Las alteraaones radio 
fcstarse sfntomas La enfcrmedad puede Idgicas son seraejantes a las observadas en 


ser mds o menos gcneralizada, afcctando 
en particular las articulaciones inteda- 
langianas termmales de los dedos de las 
manos, la columna a ertebral y las grandes 
articulaciones de los miembros infenores 
quo sobrelle\an el peso En la espma 
dorsal los hallazgos radioldgicos compren- 
den alteraaones cn los cuerpos de las verte- 
bras (espolones), en los discos intcr\'’erte- 
brales (adelgazamiento) y en las articula- 
cioncs apofisanas Todos cstos procesos 
parecen hallarse enlazados En las arti- 
culaaoncs que cargan el peso, sobre todo 
la cadera y la rodilla, puede presentarse 
artropatia degenerativa a consecuencia de 
esfuerzos contmuados impuestos por car- 


la forma generalizada de la dolenaa 
En el horabro, a las penartropatfas 
crdnicas corresponden la mayoria de las 
afecaones mcapacitantes, consistiendo la 
lesidn casi siempre en bursitis, tenomtis, o 
ambas Aproximadamente en la mitad de 
estos casos se encontrardn depdsitos cala- 
ficados en los tendones, mientras que los 
demds sdlo muestran descalcificaadn cr6- 
mca de los huesos y contracturas de los 
tejidos blandos Tambidn se observan 
depdsitos calaficados en enfermos que no 
tienen sintomas imputables al hombro, 
de modo que la visuabzaadn radiogr^fica 
de aqu411os no indica forzosamente la exis- 
tenaa de un proceso inflamatono crdnico 
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T he pathological and radiodiagnostic 
aspects of arthntis, bursitis, and al- 
lied conditions have been discussed in de- 
tail in the two preceding papers, by Drs 
Angevine and Paul (pages 1 and 6) This 
presentation wdl relate our expenence 
with the therapeutic use of roentgen rays 
in these conditions Roentgen therapy of 
arthntis is by no means new, smce the 
history of this particular field has been 
dealt with by several authors (4, 7) , suffice 
it to say that as early as 1898 the subject 
was mentioned m the French, German, 
Russian, Swedish and Swiss hterature (10) 
As far as we could ascertain the first Amen- 
■can authors deahng with it were Anders, 
Daland and Pfahler (1), who published a 
prel imin ary report of the treatment of 
arthntis deformans with roentgen rays in 
1906 Their results were encouragmg and 
they reached the conclusion that this 
method is a valuable adjunct m the treat- 
ment of these chrome jomt affections 
In the hterature of the last twenty years, 
however, there are not many references to 
roentgen therapy of arthntis This is 
surpnsmg if one considers the importance 
of the condition as well as its high madence 
Our report is rendered from a stnctly 
practical standpomt and m an effort to 
induce more radiologists to try the method 
m a large number of cases so that we may 
eventually amve at its true evaluation 

CLINICAL MATERIAL 

Durmg the four-year penod 1941-45 
we treated 331 separate cases of rheuma- 
toid and hypertrophic arthntis Early m 
1945 we decided to accept as many cases 
as possible for the present study All pa- 


tients were exammed m the diagnostic 
section of our department and the extent 
of arthntic involvement was graded One 
hundred consecutive cases of arthntis and 
allied diseases were taken from those 
treated that year The results could thus 
be observed and recorded by the same 
physician, although it obviated the study 
of durabon of response 

This group of pabents is heterogeneous, 
consistmg of state, climc, and pnvate 
cases, rural and urban There was, how- 
ever, a predommance of farmers, explam- 
mg the large number of severe cases of 
hypertrophic arthnbs, a disease which 
appears to be aggravated by a lifetime of 
hard work Ages were well spaced from 
forty to eighty years, the decade of sixty to 
seventy having the largest representation 
All patients were seen by a member of an- 
other department, and many of them were 
sent to us by the Department of Orthope- 
dic Surgery All were interviewed by a 
member of the therapeubc section of our 
department and the extent of disability 
was recorded No objective study was 
attempted except the takmg of roentgeno- 
grams m all cases About 70 per cent of 
the group were followed by personal mter- 
views, the remamder by mail Nmety-two 
cases were traced 

TECHNIC 

While in general we do not believe in 
standardized techmc for any one disease, 
yet most of our cases received essentially 
the same amount of therapy have 

available a 200-kv'^ (175 constant potential 
eqmvalent) and a 400-kv'^ machine, and 
while osteoarthnbs is generally treated 


' Dcpirtmcnt of Ridiologj , TJnn ersitj of Wsconsin Medical School Madison Wis Presented at the Thirty- 
second Annual Meeting of the Radiological Societj of North America Chicago HI , Dec 1-6, 19-16 ^ 

’ Professor of RadioIog> University of Wisconsin 

’Pormcr Resident in Radiolog> University of Wisconsin Nov radiologist St Joseph Merc\ Hosnital 

Potittnr* XTir-li ^ F* ai 


19 



20 


Ernst A Pohle and James A Morton 


Jnly 1947 


Table I Results of Roentgen Tiierapt in Osteoarthritis and Allied Conditions 


Total 

Areas* 


Osteoarthritis 


Spine 

Cervical 

13 

Thoracic 

17 

Lumbar 

37 

Total 

07 

Hips 

19 

Shoulders 

3 

Knees 

13 

Miscellaneous 

3 

Total 

38 

Total all osteoarthritis 

105 

Rheumatoid Arthritis 

Spine 

Shoulders 

Hips 

Knees 

Total 

6 

1 

1 

2 

10 


Bursitis 

Periarticular disease 
Osteoporosis 
Total 


* Total number of different areas in all patients 

on the larger machine, the two were used 
interchangeably as necessity ruled Physi- 
cal factors were as follows for the 200-kv' 
unit, 0 5 mm of copper and 1 mm of A1 
filter (h vl 1 05 mm Cu), 50 cm target- 
skm distance, 38 r/mmute output, for 
the 400-kv umt, mherent filtration eqmva- 
lent to 1 75 mm Cu (h v 1 2 4 mm Cu), 
50 cm distance, 50 r/nunute output 
The spmal areas were treated though an 
S V 90 cm port (1 to 3 areas), the smaller 
jomts' through 10 X 10 or 15 X 15^ 
ports Spinal areas received 3 X IM r 
(m an) on successive days or 3 X 2UU r 

on alternate days ° 

course, be used m treatmg the lower lum- 
bar region and lumbosacral area m women 
under forty years of age, smce there is a 
defimte possibihty of mterference witt tUe 
menstrual cycle This should be explamed 
to each patient belongmg to that^oup so 
that she will not become disturbed if it 
does occur In younger women we would 
not recommend the admmistration of 
roentgen therapy over these areas for ar- 
thritis For the smaller ]omts the same 


No Relief Slight Relief 
% % 


Moderate or 
Complete Relief, 
% 


31 0 

0 


69 0 

41 0 

0 


59 0 

16 0 

11 0 


73 0 

25 4 

6 0 


68 6 

31 6 

0 


68 4 

33 3 

0 


66 7 

30 8 

23 0 


48 2 

0 

0 


100 

29 0 

7 9 


63 1 

26 6 

6 7 

73 4 

66 7 

16 7 

33 3 


50 0 

100 

0 


0 

100 

0 


0 

0 

0 


100 

30 0 

20 0 

70 0 

60 0 

0 

20 0 



80 0 

60 0 

0 


60 0 

50 0 

0 


60 0 

27 4 

9 0 


63 6 


72 6 


dosage and mtervals were used, or smaller 
doses apphed to both anterior and pos- 
terior ports Such therapy wfil be re- 
ferred to hereafter as a senes of treatments 
We do not beheve that higher smgle doses 
are necessary, although they have been ad- 
vocated (5) Most patients received one 
senes of treatments, but about 40 per cent 
bad two senes, and a small number three 
Senes were spaced four to six weeks apart 
No patient m this study was treated more 
than three tunes, although we would give 
one or two more senes after an mterval of 
six months if mdicated With this amount 
of radiation no permanent harm is done 
to the skm 

RESULTS in arthritis 

A companson of the three total figures 
underhned m Table I mdicates that the 
response to treatment is m all probabihty 
due to a non-specific analgesic effect (2), 
these totals agree witiun a few per cent 
The number of patients other than those 
suffenng from osteoarthntis is too small 
for final mterpretation, but the agreement 
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Table II Age Distributiox and Results of 
Roentgen Therapy in Osteoarthritis 


Age 

Group 

Per 

Cent 

of 

Total 

No 

Relief 

% 

Shght 

Rehef 

% 

Moderate 

or 

Complete 

Rehef 

% 

40-50 

16 9 

23 1 

15 4 

61 6 

50-60 

25 9 

10 

5 

86 

60-70 

39 0 

36 7 


63 3 

70-80 

14 3 

36 4 

9 1 

64 6 

80- 

3 9 

33 3 

33 3 

33 3 


IS striking both as to results m similar 
groups reported elsewhere (8) and m the 
hypertrophic group in this study An 
additional group of 100 cases treated pnor 
to 1945 and selected at random was ana- 
lyzed and the results were almost identical 
With particular reference to the group 
of osteoarthritis of the spme (any or aU 
subdivisions of the spme considered one 
area), approximately 75 per cent of the 
patients reported moderate to complete 
rebel of pam All reporting only shght 
rehef had only one senes of treatments 
The age of the patient and the seventy 
of the disease are not rehable mdications of 
results to be expected except that there is 
suggestive evidence that the percentage of 
good results obtamed decreases with ad- 
vancmg age (Tables II and III) Of the 3 
patients m the fifth decade of life receiving 
no benefit, 2 were women with mmunal 
changes m the spme and the other was a 
male with only moderately advanced dis- 
ease of one knee In the fifty to sixty year 
group 85 per cent had moderate or com- 
plete rehef of pam , yet 62 per cent of that 
category had severe changes on x-ray ex- 
amination We feel that this latter group 
represents people still engaged m active 
life who have both the vitahty to “keep 
moirnig” and the desire to “get well ” 
Wdiat role psychotherapy plays we do not 
know, smce no controls were kept, placebo 
therapy was not tned SmjTh, Freyberg, 
and Peck (9) were able to use placebo 
therapy m cases of rheumatic disease and 
assign a definite and promment role to 
psychotherapy Our attitude is that if the 
patient has pam he deseiv^es treatment, 
if the pam is relieved, the therapy may be 
considered successful Nothing more is 


Table III Degree of Involvement and Results 
OF Roentgen Therapi Tn Osteoarthritis 


Degree 
of Bony 
Involvement 

No 

Relief, 

% 

Slight 

Relief, 

% 

Moderate 

or 

Complete 

Relieff 

% 

Severe 

26 5 

6 4 

68 1 

Moderate 

10 

5 

85 

Minimum 

42 1 

10 5 

47 4 


promised any patient than some rehef of 
pam The majonty of our patients re- 
ported disturbance of sleepmg habits due 
to pam, especially after the first and second 
exposures 

Harmful effects from the treatment are 
not to be expected, although an occasional 
one IS seen Sometimes there is an exac- 
erbation of symptoms for a penod of one 
to two weeks and all patients should be 
warned of this possibihty, nausea may 
occur m those treated over the lumbo- 
sacral region Favorable results, if ef- 
fected, should not be accepted until three 
to four weeks foUo-wmg a senes No per- 
son should receive any form of local heat 
or massage to the part under treatment, 
smce this may produce an erythema out 
of proportion to either the radiation or heat 
apphed One of our patients had tem- 
porary epdation of the hairlme from 
therapy to the cervical spme 

This paper does not cover the question 
of the duration of rehef of symptoms 
However, the great majonty of the results 
tabulated were gathered slx months after 
therapy , we believe this penod of time to 
be a fau estimate of the average duration 
of benefit to be expected m at least 70 per 
cent of these patients Two illustrative 
case reports are given below 

Case 1 F G , a Bhite male 59 j ears of age, had 
had pam m the left hip for the precedmg two or 
three years, particularly marked when dnwng, when 
he first went to bed at night, and m the mommg 
Roentgenograms showed mmimal osteoarthritis of 
the hip joint In June 1945 the patient received 
3 X 150 r (m air) to the left hip and expenenced 
relief of pam for about one ^ ear At that time there 
was some recurrence, and a second senes was gn en 
in August 1946 Partial relief of pam foUowed, and 
a tlurd senes is planned 

Case 2 H L , a white female 69 > ears of age 
had had mcreasmg pam m the right hip and Ion 
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Table IV Results in Roentgen Tiihrapi in 69 Cases op Subdeltoid Bunsms 



Complete 

Relief 

Moderate 

Rehef 

Slight 

Relief 

No 

Rehef 

First senes 

Second senes 

Three or more senes 

25 (36 2%) 

6* 

2) 

32(46 4%) 

It 

4 (5 8%) 

S(ll 6%) 


&i% 


16% 


• Only moderate relief after first senes t Only moderate relief after second senes J Only slight relief after 
first senes 


back for tbe preceding five or six years It had 
become so se\ere that she was unable to do her 
housework or to walk outside the house Roent 
genograms showed a transitional vertebra with an 
articulating transverse process on the nght at the 
lumbosacral junction and severe osteoarthnbs of 
the lumbar spine with moderate changes in thcsacro 
iliac joints and hip joints Roentgen therapy was 
administered to the painful nght sacroiliac and hip 
joint areas in January 1945, the dosage was 3 X 
150 r (m air) WTien the patient returned six 
weeks later, she reported partial reUef of pam 
and a second senes was given Pain was almost 
completelv relieved and, although some stiffness 
remains, she has resumed domg her own work and is 
able to take short walks to see her neighbors 

RESULTS IN BURSITIS 

The results of the treatment of bursitis 
are recorded in. Table IV The response 
to x-ray therapy was good, either com- 
plete or satisfactory rehef occurred in 84 
per cent of all cases Although the abso- 
lute number of those receivmg a second or 
third senes was small, we gamed the im- 
pression that the additional benefit ob- 
tained by further treatment was not 
striking Over 50 per cent of all cases 
showed calcification on roentgen examina- 
tion before treatment 

In many instances there is a differential 
diagnostic problem mvolved, especially m 
the shoulder region This has been dis- 
cussed m detail m the two precedmg papers 
and we will merely state that often it is 
difficult to differentiate a true bursitis vnth 
calcification from what is called penten- 
dmitis calcarea (6) It has been our prac- 
tice to accept the diagnosis of the ortho- 
pedic consultant as based on his clmical 
and our roentgenographic exammations 

The acute bursitis with agomzmg pam, 
if seen and treated withm the first twenty- 
four hours after the onset, m our opmion 
stands the best chance for rehef, but a 


good many of the chrome cases are reheved 
of pam, and in some a definite mcrease m 
the range of motion can be achieved In 
these patients, properly supervised exer- 
cise should supplement roentgen therapy, 
for that reason, close co-operation be- 
tween radiologist and orthopedic surgeon 
Ts indispensable 

The techmc of treatment is that out- 
Imed above In the acute cases one 
course of treatment usually suffices and 
quite frequently reduces the calcification 
completely or appreaably if this is present 
at the time treatment is started Good 
rehef of pain was seen m patients m whom 
the calaum deposit disappeared as well 
as m those m whom all of the ongmal de- 
posit remained or was only partially re- 
sorbed Two illustrative case reports are 
appended 

Case 1 A white male, age 40, woke up early m 
the mommg of Sept 25, 1943, with severe pam in 
the left shoulder He was unable to move the arm 
suffiaentiv to put on his coat Local application of 
heat did not bnng relief On the followmg night the 
pain became so escruaatmg that even large doses of 
morpbme did not alleviate it appreciably Roent 
genograms of the shoulder showed a calcium deposit 
m the region of the subacromial bursa (Fig 1, A) 
The clinical findmgs were t> pical of bursitis X ray 
therapy was started on Sept 26 3 X 150 r (in air) 

with a b V 1 of 1 05 mm m Cu were given to the 
anterior and postenor left shoulder on three succes- 
sive days 1\ ithin twenty four hours after the first 
treatment there was considerable relief of pain 
Roentgenograms taken on Oct 6 showed very httle 
residual calcificabon and almost normal funebon of 
the arm had been restored (Fig 1, B) 

Case 2 White female, age 66, while i isibng m 
Flonda, suffered from a bursibs m the nght shoulder 
Heat was applied for several days without matenal 
rehef of pain On March 29, 1946, a roentgenogram 
of the nght shoulder showed a calcium deposit in the 
region of the subacromial bursa (Big 2, A) The 
patient was treated there by x-ray — 1/4 erv thema 
unit’ — and then returned to Madison The pam 




■was temporarily relieved but recurred She con- 
sulted us and received 2 X 150 r over the anterior 
and postenor right shoulder with a h v 1 of 1 05 mm 
in Cu on \pnl 18 and 19, 1940 Withm forty eight 
hours after the last exposure she uas comfortable 
Roentgenograms taken on Maj 20, 1946, showed 
verj little residual calcification (Fig 2, B) and func- 
tion of the arm u as normal 

COMMENT 

After a careful analysis of our clinical 
matenal, tve have reached the conclusion 
that the prune value of roentgen therapy 
in chronic arthritis, bursitis, and allied 
conditions lies in the analgesic effect (3) 
The same holds true for acute bursitis, al- 
though here the action is of a curative na- 


ture, smce the inflammatory process is 
Itself favorably influenced, as is so well 
known from our experience m other acute 
inflammatory conditions We feel that 
roentgen therapy has defimtely somethmg 
to offer to this group of patients , whether 
the effect is entirely due to the analgesic 
acbon of the rays or partially due to a 
psychological factor should not — m our 
opinion — prevent us from givmg the 
method a fair trial As to the mechamsm 
of the effect of roentgen rays on osteoar- 
thritis, we have no hypothesis or theory 
to offer 

In closmg, we would like to emphasize 
that the xne-ws presented m this paper are 
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largelj’’ based on our obscrv'alions m ostco- discussion of symposium on roentgen 
arthritis and bursitis MTiile nc have seen diagnosis and therapy of bursitis and 


satisfactorj’- response in some patients mtli 
rheumatoid arthritis, osteoporosis, and 
spondylitis rhizoniehque, the number of 
cases treated is not large enough for sta- 
tistical analysis 


SUMMARY 


1 The cxpenence in the treatment of 
artlintis and bursitis by roentgen rays in 
tlie Department of Radiolog)% State of 
Wisconsin General Hospital, has been re- 
lated 

2 Tlic technic of treatment is de- 
senbed in detail 

3 An analysis of 100 consecutive cases 
of osteoarthritis reveals that satisfactory' 
relief from pain niav be expected m ap- 
proximately 75 per cent, the correspond- 
ing figure for GO cases of bursitis nas 84 
per cent 

4 No theory as to the meehamsm of 
the therapeutic effect is offered, we have 
the impression that it is based on a non- 
specifie analgesic action of the roentgen 
rays 
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(Papers by D Murray Angev me, Lester W 'Paul 
and \Vm W !Moir, and Ernst A Poh'e and lames A 
^lorton) 


S Archibald Morton, M D (Milwaukee, TOs ) 
TIicsc papers, I feel, offer many mteresting points 
Dr Paul has cot ered the subject of diagnosis well 
There arc man\ things about calcareous tendmitu 
that arc hard to understand Y\4iy' is it perhaps 
Dr Paul or Dr Angcvinc can give us the answer- 
tint we sec calcified tendinitis about the shoulder 
joints so frequently and about the other jomts so 
infrcquentU ’ The shoulder is not a weight beanuj 
joint. It IS not a joint tliat is particularly subject to 
trauma We do not see calafied tendmitis in Ite 
knee joint, for though calcifications are seen aW 
the joint, ivc do not see them jiarticularly in 


tendons 

I bchei c that it is impossible to examine a shouiaw 
joint adequate!! with a single film, and I believe aU 
of us should work out some sort of a routine of exanu 
nation so that all the areas of tendinous insertion 
be demonstrated There ma! be an area of cala 
cation m a subscapularis tendon which is unpossi e 
to demonstrate in anterofiostenor films alone 
would like to commend fervour use a procedure pu 
bshed by Dr Charles Blackett and Dr Tho^ 
Healy in tlie American Journal of Roenigenoloiy 
(37 700, 1937) 

In my cxpenence I am not able to sav leiy ma 
about the etiological agent on merely looDng at a 
case of arthntis— I e whether it is a tuberculous 
arthnUs. septic, gonorrheal, or what not I belief 
that the radiologist can say that a destructii e artb 
ntis exists, probably tuberculous or probably septic, 
and that it should be the province of the pathologist 
to identify speafically the offendmg agent. All of 
us have treated these cases of arthnUs and bursitis 
with good results 


I think it IS e.xceedingly difficult to evaluate the 
effect of treatment in cases with degeneratove changes 
about jomts, which we see so frequently Some 
parents haie pam some have no pam and the ex- 
tent of the involvement does not paraUe] the amount 
of pam 

In some of these conffibons the trouble is obviously 
due to meehanical d^eulbes and it is hard to see 
just how much roentgen thprar.xr .o ^ . j 

the mechanical factors involve/^ In fi? cp 

pauents roentgen therapi d^ no, “J - 

beneficial results I have had mn i, 
m the treatment of spondvlif, better results 
Mane-StrOmpell arthnC^ an r and 

of ordmary degeneratiie changes 

The treatment of calcare^, , ^ 

mterestmg problems too Dn “'^'nitis offers 
calcium IS the roare of the cond.b?n,^r°Is 
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I would like to ask Dr Pohle if lie has had any 
difference m his results m cases m which calafication 
was present and those with no calafication I would 
hke to ask also what his expenence has been m those 
cases that Dr Paul referred to as the “frozen 
shoulder ” In my expenence x-rav therapy has 
done httle for such patients, physical therapy has 
done httle for them, and I am not so sure that the 
great healer “Time” is not better than any of our 
efforts In addition to trouble m the shoulder, 
these patients also have vasomotor tension m the 
hands, with pain and swellmg 

L M Hdt, M D (Eugene, Ore ) Dunng the 
war we treated qmte a few shoulder cases because we 
did not have time for surgery, and we obtamed some 
remarkable results They say }’'ou know a disease 
very well if you have it yoursdf One day I felt 
pain in my fingers and nght shoulder I took a 
film and found I had two small calcifications and one 
rather large one As I am left-handed, the question 
of usmg the mvolved shoulder more than the other 
did not enter mto the matter Withm a } ear s time 
one senes of treatments was suffiaent I have had 
no symptoms now for about two years I have 
treated physiaans and others, and, while I have kept 
no statistics, the results have been most satisfactory 

Vincent W Archer, M D (University, Va ) 

I am not a therapist but I have heard a great deal 
this week about the danger of repeated small doses 
of radiation In a chronic recumng disease like 
osteoarthntis, what is gomg to happen if treatment 
is followed by relief for six months? Then are you 
gomg to repeat the treatment for four months^ 
Wouldn t it be well to use everythmg else first and 
resort to irradiation only when other measures fad^ 


D M Angevme, M D {dostng) Concermng 
calafication m the tendons, I do not beheve we know 
the exact mechanism WTien one exammes a large 
number of jomt capsules from “frozen” joints, how- 
ever, it is amazing how much calafication there is m 
such tissues, probably far more than is realized from 
\-ra> exammation I believe that calafication 
here is probably Ycry much the same as elsewhere in 
the body It usually occurs under two conditions 
(1) hemorrhage and (2) degeneration of tissue I 
believe, therefore, that there must be some degenera- 
tion in the joint capsule 

Ernst A Pohle, M D {closing) As to the 
question of Dr Morton, we did not pay any atten- 
tion to the relationship between calafication present 
at the Dme of the treatment and the response, but 
we did find, as we stated m the paper, that relief from 
pam was obtamed whether or not the calafication 
disappeared or remamed However, this is an 
mtaestmg problem and I think from now on we will 
study it and mav be able to give you a report later 

As to the “frozen shoulder,” we have had just as 
httle luck as others 

One important pomt has been raised Numerous 
small doses of radiation, if repeated, too often lead, 
of course, to a late reaction, with the certamty of a 
planned expienment As we stated m the paper, we 
give up to three senes from four to six weeks apart 
If after six months the symptoms recur we may give 
one or two more senes and then no more In our 
five >ears of expenence, up to now, no late reactions 
haie occurred with this amount of treatm°nt 
However, the tolerance vanes with the individual 
and therefore the final decision as to the safe total 
dose rests with the radiologist 


SUMARIO 

Roentgenoterapia de la Artnfas, Buisihs, y Estados Aimes 


Presdntanse las observaciones realizadas 
en el tratamiento de la artntis y la bursitis 
con los rayos X en el Departamento de 
Radiologia del Hospital General del Estado 
de Wisconsm 

El tratamiento fu6 a base de 200 kv 
(eqmvalente potencial constante de 175) 
(filtraci6n por 0 5 mm de cobre y 1 mm 
de alummio, capa de hemi-reducci6n de 

1 05 mm de cobre, 50 cm de distancia 
foco-piel, 38 r por mmuto), o de 400 kv 
(filtracidn mherente eqmvalente a 1 75 
mm de cobre, capa de hemi-reducci6n de 

2 4 mm de cobre, 50 cm de distanaa, 50 r 
por mmuto) Las zonas raquideas reci- 
bieron 3 X 150 r (en el aire) en dias sucesi- 


vos o 3 X 200 r cada dos dias, y las articu- 
laaones m&s pequenas una dosis seme- 
jante por via anterior y posterior En 
algunos casos repitidse el tratamiento al 
cabo de cuatro a seis semanas, y en muy 
pocos se admimstrd una tercera sene 
El andlisis de 100 casos consecutivos de 
osteoartntis revela que cabe esperar abvio 
satisfactono del dolor aproximadamente 
en 75 por ciento, la cifra correspondiente 
en 69 casos de bursitis fu6 de 84 por aento 
No se ofrece mnguna teoria en cuanto al 
mecamsmo del efecto terapdutico, pero 
existe la impresidn de que se basa en una 
acci6n analg6sica anespeclfica de los rayos 
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largely based on our obser\ations in ostco- 
arlhntis and bursitis Wiilc e have seen 
satisfactor} response m some patients with 
rheumatoid arthritis, osteoporosis, and 
spondylitis rhi/omehquc, the number of 
cases treated is not large enough for sta- 
tistical anal} sis 

SUMMARY 

1 1 he CNpenence m the treatment of 
artlintis and bursitis by roentgen ra}s in 
the Department of Radiolog}, State of 
Wisconsin General Hospital, has been re- 
lated 

2 The technic of treatment is dc- 
senbed m detail 

3 An analysis of 100 consecutnc cases 
of osteoarthritis rcecals tliat satisfactory 
relief from pam may be cNpected in ap- 
proNimately 75 per cent, tlic correspond- 
ing figure for CO cases of bursitis ivas S4 
per cent 

4 No tlicor}' as to the mechanism of 
tlie therapeutic effect is offered, w'e haye 
the impression that it is based on a non- 


DISCUSSION or SVMPOSIUM ON ROENTGEN 
DIACVOSIS AND THERAPV OF BURSITIS AND 
ARTHRITIS 

(P-iIicrs In D Nfurni) Angei me, L&tcr W Paul 
and Win }\ Afoir, and Ernst ^ Poh’e and Jaints A 
Morton) 

S Archibald Morion, MJD (Miliraulee, Tis.) 
These papers 1 feci, offer mam interesting 
Dr Paul has coiercd the subject of diagnosis weB 
There are mans things about calcareous tendmtis 
th It arc hard to understand Why is it— pnliaps 

Dr Paul or Dr Angci me can giic us the a^- 
tlnl ue sec calcified tendinitis about the shonWEr 
joints so frcquentli and about other jo^s) 
infrcqiicntU ’ The shoulder is not a ivaght W 
joint, It is not a joint that is particularh suipt ® 
trauma e do not see calcified tendmibs m 
knee joint, for tfiougli calcifications arc 
the joint, ire do not sec them particular!) m 
tendons 

I bclici e tliat it is impossible to examine a ™ 
joint adcquateli with a single film, and J 
of us should work out some sort of a routme o 
nation so tliot all the areas of tendmous msertion 
be demonstrated There mat be an area o 
cation in n subscapulans tendon which isnupa^si ^ 
to demonstrate m anteropostenor films alone- 
w ould like to commend for j our use a 


Specific analgesic action of the roentgen fished bj Dr Charles Blackett and Dr 
rays in the American Journal of Roentienofot) 
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In mj experience I am not able to sai rer) 


much 


about the etiological agent on mereli looking at a 
arthritis — ic whether it is a tube^oi^ 
^ T Avn PFAitLKR r nrthntis, septic gonorrheal or what not I belie 

r VhrTT.tmlnt of Knus ^DcCirns with 'the the radiologist can saj that a destme^^ ^ 

Roentgen Rays J A M A 46 
1000 


1612-1614, Maj 19 
M 


Roentgen 

Roentgenol 


ntis exists probably tuberculous or probably septiA 
and that it should be the provmce of the pathologic 
to identify’’ specifically the offending agent. All o 
us hax e treated these cases of arthritis and bursitis 
with good results 

I think It IS exceedmgly difficult to evaluate the 
effect of treatment m cases with degenerative changes 
about joints, which we see so frequently Some 
patients have pam, some have no pam, and the ex- 
oTpl^ olvement does not parallel the amount 

In some of these conditions the trouble IS obviously 

due to mechanical dUEcuIties and it is hard to see 
just how much roentgen thpro— i/v 

the mechanical factor! r 1 

paUents roentgen Uieranx Hop ^n ^any of these 
Vjgj.QioEx 34 444^^0 .npiu T beneficial results I havl u ^ produce v'erj" 

Smvth, C j - ^^’,^ 01 ? AXi^^of the m the treatment of spondvift ““hjl 
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't/ Roentgen Diagnosis of Pigmented Villonodular Synovitis 

and Synovial Sarcoma of the Knee Joint 

Preliminary Report' 

RAYMOND W LEWIS, MD 

Director, Department of Radiology, Hospital for Special Surgery, New York, N Y 


I N 1941 Jaffe, Lichtenstein, and Sutro (1) 
wrote of the patholog}' of certain dis- 
eases of joints, tendon sheaths, and bursae 
They showed the histologic linkage and 
essential unity of lesions prenously de- 
scnbed in the literature under a ivide 
A'anety of designations, f e , such synovial 
and bursal lesions as chronic hemorrhagic 
villous synovitis, giant-cell fibro-hemangi- 
oma, fibro-hemosidenc sarcoma, sarcoma 
fusigigantocellulare, bemgn polymorpho- 
cellular tumor of the synonal membrane, 
and such tenosynon^ lesions as xan- 
thoma, xanthogranuloma, giant-cell tumor, 
and myeloplaxoma All of these patho- 
logical conditions they grouped together 
under the name of pigmented wUonodular 
synovitis These same authors vrote that 
m jomts, pigmented villonodular synovitis 
may occur in circumscnbed or diffuse 
form In the orcurascnbed form, the af- 
fected synovial membrane shows one or 
more yellow-brown sessile or stalked tumor- 
hke nodular outgrowths In the diffuse 
form (Figs 1 and 2) the membrane appears 



Fig 1 Case 1 Synovial njenibrane in pigmented 
viUoTioduIar synovitis sbomng thickenmg pigmenta 
tion nodular surface, Tanthoinatous pedunculated 
tumor 

guess as to the character of these solitary 
lesions Our principal concern m this 
commumcation is with the diffuse synonal 
lesions, and to these we shall confine our 
attention 

Although the radiographic characteris- 
tics of diffuse wllonodular synovitis and 
diffuse mtracapsular tumors of the knee 

^ 1 _ i_ - 1 _ . 


te but Kat mliamu.atoo' m nature, thus group ore a. a .^e to typical that, 

matory response iThese charactenstics are as follows 

Both pigmented villonodular syno^'itis ^ ^^ijows (Figs 

and tumors of the knee jomt may occur as V ,n^olvemenT excessive amount of 

circumscnbed or smgk f ^^J^^tis, which may appear sroth m 

and in some oi We outhne and homogeneous m density but 

strated roentgmographira y ( g^ ^ particularly diagnostic when it^i’s m 

appea^Sce Sa?e?ormore than hazard a part at least, nodular in outhne and den- 
-Ti^^ted at tbe Thuty second Annua. Meeting of the Radiological Society of North Amencn Chicago I„ 
Dec 1-^, 19J6 
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sity, as IS frequently the case, joint spac- osteoporosis and of thigh or leg atrophy, 
mg symmetncal and normal, givmg no and tie complete absence of pam and dis- 
mdication of cartilage abnormality, com- abihty Osteoarthritis is excluded by the 
pletely normal appearing bones, without youthful joint, the absence of degenerative 
even osteoporosis, no” evrdence__of thigh changes m bones and cartilages, and the 
or 1^ atrophy, in summary, excessive excessive degree of synovitis 
synoiatis, often nodular m outhne and As mentioned earher, diffuse vdlonodular 


density, m a young person, with everythmg synovitis and synovial sarcoma of the knee 
’else completely normal joint are frequently mdistingmshable from 

Typical history and climcal findmgs are each other radiographically (compare Fig 
as follows young adult, rather long his- 8 ivith Figs 4, 5, 6, and 7) Nor do the 
tory of knee swelling, usually one to several histones and physical exammations aid m 
years , no known etiology, though oc- the differential diagnosis, for they are 
casionally the onset of the swelling is practically identical m the two conditions 
blamed on some mmor injuiy, relatively We have encountered, however, t^ 
little discomfort or disabihty (the hmita- distmguishmg jndjographicjeatures^nd 
tion in motion is usually entirely mecham- when any one of the three is present, the 
cal and due to the synovitis, the rather disease may be reco^zed as probably 


cai ana uue lu uic — - - - .^1,1 

mmor disability explains the absence of synovial sarcoma md not vdlonodular 


osteoporosis), no fever, and normal or 
somewhat mcreased sedimentation rate 


sjmovitis ^irsi, if the nodular soft-tissue 
masses are m part or wholly outside the 


somewnatmcreaseaseaiiueuLttuuuxc.^ * 

The differential diagnosis in this group jomt capsule (Fig 9), the lesion is not 

of cases, compnsmg diffuse vdlonodular vdlonodular synovrte, but may be syno- 

1 -arfsnma. fibrosarcoma. or .nomp ntbf>r 


synovitis and diffuse synovial sarcoma, is 
as follows/ the lobulated and nodular 
character of the jomt swelhng is seldom 


vial sarcoma, fibrosarcoma, or some other 
condition Second, if the lobulated soft- 
tissue masses m or near the jomt contam 


^ c coSons^a^^^^^ Bettered and irregular deposits of amor- 

found m "bal In phous hmg (Fig 10), the lesion is almost 

?ertamly< synovial sarcoma (4) TJnrd\ 
addiLon to tms, , . ^ ^ excess if the lesion of the soft tissues of the jojntl 

rf'thafi!LSly°Sico“ntered m traumabc has mvaded bone (Fig 11), the conton is 

ir:r.Lcture.andthe— "jrnTat ^^d prehminaiy 
^xaimnabon excWes ^e because o! the few proved cas’es ThS 

fracture by excludmg Jipmoohiha are 4 cases proved by operation, with 7 

degree of ^stention old additional cases which are characteristic 

but m that disease ^ climcally and roentgenographicaUy but 

degenerative change ^ .j^luch have not been operated upon The 

Against “’bTS ,«“Se ab- synovLtomy in 

articular character bf ^as so striking that the 

sence ^^,3 ^ere for the mosf part fot 

occur rather early m Iha subjected to surgery Hence our low 

absence of acute madence of proved cases In new, how- 

m rheumatmd presence of ever, of the importance of estabhshing a 

infectious arthnte are P prease diagnosis, and especially of differ- 

more =^7*-= Abating the synornoma cases from 

the early days of that disc , ^^llonodular synovitis, exploratory 

sence of acute ^,5 first operation and biopsy would seem defimtely 

about the ,oml. „„ indicated, and it is possible that this 

few days "so Uie to ^ become the accepted practice of the future 

“^tr‘‘.“rirwtoc‘SSL are the absence of Although therapy i, no, rightly 



rig s 
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Single tumor hemangioma m knee mint Ti-.o .. 

Precise roentgenological diagnosis m siotI^ t. ra>gnt equally i\ell be circiimc/.„K^ 

Roentgenol (6) tumors is usuall> not possible '^’°nodiJar 

teeproduced by permission 
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sity, as IS frequently the case, joint spac- 
ing symmetrical and normal, giving no 
indication of cartilage abnormality, com- 
pletely normal appeanng bones, without 
even osteoporosis, n^evi^ence_of thigh 
or leg atrophy, m summaiy', excessive 
syno\utis, often nodular in outline and 
density, m a young person, ivith everythmg 
Mse completely normal 

Typical history and clinical findings are 
as follows young adult, rather long his- 
tory of knee swelling, usually one to several 
years, no knowm etiology, though oc- 
casionally the onset of the swelling is 
blamed on some imnor mjury , relatively 
httle discomfort or disabihty (the limita- 
tion in motion is usually entirely mecham- 
cal and due to the synointis, the rather 
mmor disability explams the absence of 
osteoporosis), no fever, and normal or 
somewhat mcreased sedimentation rate 
The differential diagnosis in this group 
of cases, compnsmg diffuse viUonodular 
synovitis and diffuse synovial s^coma, is 
as follows/ the lobulated and nodifiar 
character of the jomt swelhng seldom 

found in other conditions and is therefore 
a most important diffeential " 

addition to this, the followmg are helpfid 
the dearee of jomt distention is m excess 
of that usually encountered in traumatic 
cases without fracture, and the immediate 
SSmnation excludes the hemorrhage o 
fra^t^ by excludmg fracture An equal 
Lgree of istention occurs m l^emop^a 
but in that disease there are ^suaby 
degenerative changes m cartilage_Md ^ne 
Aeamst rheumatoid arthntis are the mon- 
character M t 

See rf ate scents and stgns found 
SeSmd artUntrs Against acute 
in rheumatm presence of 

infectious expect m 

^°^^arlv days of that disease, and the ab- 
/cirute demmerahzation of the bone 
sence of acute r.rv'iirs after the first 

a.e two 

few days ^ different Against 

SSS (u"-e the absence of 


osteoporosis and of thigh or leg atrophy, 
and the complete absence of pam and dis- 
abihty Osteoarthritis is excluded by the 
youthful jomt, the absence of degenerative 
changes m bones and cartilages, and the 
excessive degree of synovitis 

As mentioned earher, diffuse viUonodular 
synovitis and synonal sarcoma of the knee 
jomt are frequently indistmguishable from 
each other radiographicaUy (compare Fig 
S mth Figs 4, 5, 6, and 7) Nor do the 
histones and physical exammations aid m 
the differential diagnosis, for they are 
practicaUy identical m the two conditions 
We have encountered, however, thr^ 
distmgmshmg r adiographic J eatums,— sim 
when any one of the three is present, the 
disease may be recognized as probably 
sjmovial sarcoma and not viUonodular 
synovitis ^irst, if the nodular soft-tissue 
masses are in part or whoUy outside the 
jomt capsule (Fig 9), the lesion is not 
ViUonodular synovitis, but may be syno- 
vial sarcoma, fibrosarcoma, or some other 
condition Second, if the lobulated soft- 
tissue masses m or near the jomt contam 
scattered and irregular deposits of amor- 
phous hi^ (Fig 10), the lesion is almost 
certamly a synovial sarcoma (4) Third I 
if the lesion of the soft tissues of the jojntl 
has mvaded bone (Fig 11), the conditio n is 

probably synovial sarcoma — ' 

This report has been labeled prehminary 
because of the few proved cases There 
are 4 cases proved by operation, with 7 
additional cases which are characteristic 
clmicaUy and roentgenographically but 
which have not been operated upon The 
lack of success attendmg synovectomy m 
our early cases was so stnkmg that the 
later cases were for the most part not 
subjected to surgery Hence our low 
mcidence of proved cases In view, how- 
ever, of the importance of establishmg a 
precise diagnosis, and especiaUy of differ- 
entiating the synovioma cases from those 
of ViUonodular synovitis, exploratory 
operation and biopsy would seem defimtely 
indicated, and it is possible that this may 
become the accepted practice of the future 
Although therapy is not nghtly included 
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Fig 7 Case 4 Pigmented viUonodular Synovitis Extreme generalized synovitis but in this instance the pattern 
IS not definitely nodular There is no suggesbon of bone or cartilage abnormality 



Fig S Synovioma, synovial sareoma in this instance not disUnguishable rad 
graphicaU> from the pigmented villonodular synoxnus cases shown m Fieures 4 
Reproduced by permission of Dr D A De Santo and Surg , Gynec and Obst (3) 


... ....s .ubiance not disUnguishable radio- 
llar synoxTUs caspj? shon-r. n™ . - 


l^nee joint showed no groivth, and guinea-pig inocu- 
Jation gax e no etndence of tuberculosis 

The findings on x rax examination are shown in 
Tigurcd 

Consenatnc treatment m plaster brought no 
unprox ement, and sxnoxectoinx xxas done on Feb 
5, 1943 The patliologist s report xxas chronic 
prohfcratixc and hemorrhagic xillous sjmoxitis xxith 
licmosiderosis tnd xanthomatous formation 

Sxnoxectomx xx-as again done on Max 19, 1944 
The report of the patliologist xxas chronic prohfcra- 
tixe pigmented xillonodular sxaioxitis 

Examination on Oct la 1945 shoxxed clinical and 


.ub.jigciiugrapmc exidence 

an Range" ormotionw“a 

Se nai extension 

The patient left this hospital, but it has been leamei 
thatshe isreceixingx-rax therapx elsexxhcre 

wT 4 ‘ of the left knee of txxc 

ws duration There had been no injurx or othei 
kno vn euologx Examination shoxx ed a distends 

TW the popliteal space 

™”Se of motion, xxith 

noi^al*^ f^'oo'f count was 

normal sedimentation rate 51 mm m one hour .A 
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, „„ „as recu.»« tol.-mg su.ge^^ 



'v''J 

%- 


recurrence following surge^ 

^.p.esentation.afewbn.^ t ftes 

Sis- --iis-iTW 

ahaveicui Our first paneu unsatisiaci.ux;' -nrl the result is as 

ecurrence after second ^ yet unknown m ^e fif 

^“^'^foStion was ^"""^^^^^amsThich ^"tilS^dSar synovitis following 

lecond op^ and osseous bod results m , and Fnedman and 

Se?lii the suprapatellar O^S^Tdescnbe radiation ^eatment^f 

rinPr3.tlOD- i_«*-rnpf1 tllC ^ -tv. an excellent outcome e 


r:r - r ?= a„i 

me?!!! tie s“P">Pe‘e'’^!„rpatient was rm°te’'pTd«mta radiation Ueatinent^t 

first o^e^tioa Jfi^ P , *e °ri^e'ith - 

S ?atTarS‘;1ao:aXforep„rt 

To.S“er" Verf, H03P.-"t^^^ -d “XL so c.™ to .a 

ton, Lawson Gen yrrence durmg c^sa i E t sivellmg of the left knee, 

n no evidence of rec outcome, dmic Nov 24, ^ The onset occurred 

c iioW-Up period pre- present for a y rn^e on a cliair under the table 

er seems dubious, ^mc ^ after bumpms ^h^^ ,een bv se^eral doctors w.th- 

lowever, se „offrams showe patient h 

jnerative ^°“i\l^rStenor portion of^ outimproi^^t Uie knee 

^■unlvement of the po region was £,^anunaf'°° ^ ^Ung onh 30 degrees of complete 

+ and it IS known th ration butfreei^° '^ ^^unt u as normal sedimenta- 

jomt, and adequately ^ not flexion The blood reaction 

UOt cleaned Colonel Hoi rate n of fl^.d aspirated from the 

Ss senes becau e tbe^^^^ ^vas negate 

were not available. 
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Fig S Synonoma, synovial sarcoma in this msmnno 
graphically from the pigmented villonodular svnn'.r.t^ disUnguishable t 

Reproduced by permission of Dr D A De Santo^nd Figures 4-7 

'^urg , uynec and Obst (3) 


-nee joint shoned no growth, and guinea-pig inocu- 
ation ga\ e no et idence of tuberculosis 
The findings on x ra^ examination are shonm in 
'igure 4 

Consertatne treatment m plaster brought no 
mprorement and smio\ectomt ivas done on Feb 
I. 1943 The pathologists report nas cliromc 
irohfemlnc and hemorrhagic \illous sjnotitis mth 
lemosidcrosis and xanthomatous formation 
S\no\ectoiiu was again done on Ma\ jf) 
fhc rcjiort of the pathologist was chronic prolifera- 
i\c iiigincnted Mllonodular sa not itis 
Exam. lation on Oct 15 1945 showed clinical and 



^^as s^me paTm the of recurrence There 
limited to 30 degrees of fl of motion was 

The patient left Sosoftarh 

that she IS reem mg xZ S ‘ ’-^^od 

Case 2 F p 1 T elsewhere 

^Pnl >, 1943. with swdhn?oAhe”e"ft 
>cars duration There had hen “ 

•-nowai etiologx Exarnmni ^ or other 

joint, with a soft tissue ma^°” showed a distended 
There was fairh good ramr^^ f" Pophtcal space 
nstnnrt be, Olid '"Hi Diaion 
-orma, sed,„e„,o.,„ So 5. "7 
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rase can be differenUated radiographically from pig- 

F.e 9 Synovioma synovi^ sarcoma inis the 

^ ,r.llnnndu]ar synovius because there is no Therefore the nodular soft tissue mass m the 

ipd Conservatite treatment m plaster brought no 
near of fluid aspirated from the Imee joint ret t ppJ „„ julj 2 , 1943, s>-not ectomt t\as 

Taring Culture of the fluid welded no pathological report teas chronic 

wtlTa^gumea-ptg moculaOon produced Rented proliferatit e tiUonodular svnoMtis 

"denre of tuberculosis 5 ^ second operation teas performed Not 12 1943. 

X--rat examination teas as shotvn in 



Fig 10 Synovioma synovial sarcoma This case can be differentiated from pigmented viUonodular synovitis 
because of the scattered and irregular deposits of amorphous lime in the lobulated soft-tissue masses Radio- 
graphically this can be identified r\ith a reasonable degree of certainty as synovial sarcoma Reproduced by per- 
mission of Am J Roentgenol (4) 


for removal of calcifications and ossifications from 
the quadriceps pouch The report of the patholo- 
gist ivas proliferated osseous bodies following syno- 
tectomv for viUonodular s^moiitis 

The patient was last seen at the hospital Jan 26, 
1944, two and a half months after the second opera- 
tion, at which time there was no ei idence of recur 
rence, and motion was from full extension to 45 
degrees flexion She did not return again, or re 
spond to requests that she attend the follow -up 
clinic 

Cj\se 3 (reported through the courtesy of Lt Col 
T C Holscher) F L P male technical sergeant, 
age 3S, gax e a history of chronic recurrent smovitis 
for sei'eral y cars monarticular nght knee There 
wasnoliiston ofinjun 

X-rai examination was as sliowai in Figure G 

It operation the condition appeared like an old 
chronic hemorrhagic sxaiovitis \o gross xantho 
matous lesions were found The report from the 
\rm\ Institute of Pathologi was pigmented mIIous 
sinoMtis 

During the short period the patient was followed 
after operation there was no eiidencc of rceurrcnce, 


but It IS knoivn that the abnormal tissue at the back 
of the joint was not completely removed 
Case 4 AW, female, age 44, came to the dime 
March 28, 1946, complaming of pam and sweUmg of 
the right knee, of one year s duration There was 
no knoivn cause Examination showed no limp 
There was swelling, but no tenderness and no pain 
on manipulation A normal range of motion was 
present 

X ray examination, April 1, 1946, showed a 
rounded density m the suprapateUar pouch of the 
jomt, concerning which the suggestion was made 
that It might be exudate or a tumor mass There 
was endence of some generalized symovitis, there 
was no indication of cartilage abnormality 
On Apnl 25, 1946, the sedimentation rate was 37 
mm m one hour 

X ray examination Sept 4, 1946 (Figure 7) gaie 
findings much like those m the examination file 
months before The appearance was belieied con- 
sistent with pigmented viUonodular svnovitis 
At opcralion-Scpt b, 194G-t].e symonum was 
found to be y cry thick and much inflamed \ fllous 
nodules were present m the intercondylar space 


m 

1 ,«r.r.irniTabIe as not pigmented villonodular synovitis because the soft- 

Fig 11 The probable x ray diagnosis is therefore synosial sarcoma 
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Radical S 5 ’novectomj was performed The report 
of the pa^ologist was pigmented ^'lllonodular syno- 
intis 

The postoperative course was uncomplicated 
Radiation therapy was started, and the patient was 
discharged Oct 1,1946 

SUMMARY 

1 The pathology of pigmented villo- 
nodular synotntis as described by Jaffe, 
Lichtenstein, and Sutro has been briefly 
reviewed, and illustrations have been 
shown 

2 Circumscnbed pigmented villo- 
nodular s)motutis and smgle tu m ors of the 
knee jomt are often demonstrable by x- 
ray, but can seldom be diagnosed precisel}'^ 

3 The distmctive characteristics of 
diffuse pigmented villonodular synontis 
and synovial sarcoma of the knee ]omt, 
which are frequently mdistmguishable from 
each other, have been described and illus- 
trated 

4 Typical histones and physical find- 
mgs of this group, and features for its 
differential diagnosis from other condi- 
tions, have been given 

5 Three distmguishmg radiographic 
features by which s 3 rnovial sarcoma may 
sometimes be differentiated from diffuse 
villonodular synontis have been men- 
tioned and illustrated 

/ 6 We have few proved cases of villonod- 

^ ular sjmoiutis because surgical treatment 
proved completely unsatisfactory in our 
early cases, and the later chmcally and 
radiographically diagnosed cases were not 
subjected to surgeiq In luew of the im- 
portance of estabhshmg precise diagnoses, 
and espeaally of differentiatmg synoiual 
sarcoma from villonodular sjmovitis, ex- 
ploratory' operation and biopsv seem indi- 
cated 

yf There is some endence that roent- 
gen-ray therapy influences pigmented 
villonodular synoi itis favorably 

Is OTE The author mslics to express his gratitude 
to Mrs Oln c Fischer for the excellent drawngs and 
illustrations in this article and in prenous publica- 
tions 

121 East 42iid St 
IXcv York 17 X Y 
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DISCUSSION 

Jacob Gershon-Cohen, M D (Philadelphia, 
Penna ) We hav e been pnvileged to listen to an 
excellent presentation, one which is of tery matenal 
help m an analysis and appreciation of soft-tissue 
masses and tumors around the joints, particularly 
the knee jomt This contribution by Dr Lewis on 
pigmented villonodular symovitis is significant be- 
cause (1) it has giten serious recognition to the im- 
portant pathological mi estigations bt Jaffe and his 
group, (2) It has shown a skillful roentgenological 
approach to these newer pathologic concepts, (3) 
it has demonstrated again the importance of roent- 
genographic soft tissue shadows, and (4), it has 
shou n Dr Lewis to be a keen clinical obsen'er smce 
this report dni es an important wedge into the prob- 
lem of understanding more preaseli soft-tissue di- 
seases of the joints, particularh of the knee. 

The use of the word symonoraa ’ to designate a 
particular tvpe of tumor of the synoi lal membrane, 
or to imph a sarcoma or even a broader group of 
other sTOoi lal membrane tumors, probably has no 
place in such a precise report as this, but the \en 
use of this word demonstrates that ve still haie a 
stretch of blind road ahead of us before we come to 
the labeled aienues of synonal physiology and 
pathology 

The occurrence of pigmented xiUonodular symo- 
X itis in the X oung raises a suspiaon of a mechanism 
at plax sunilar to that which results in osteochon- 
dritis, and there is no reason x\hx some radiologist 
rather than a sequestered laboratorx worker should 
not some dax discoxer tliat a transient hx poxntami- 
nosis or an ax itammosis during adolescence leads to 
this roentgenologic entitx 

There is also room for more observation of this 
condition durmg adult and late life Does the 
synoxnal change of this cntitx during adolescence 
lead to chondromatous sx-nomtis or osteochondroma- 
tosis dunng adult life’ This max not be a far- 
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fetclied po>;sibihU ^\]icn one remembers that the 
stnowal membrane contains cells capable of meta- 
plasia into cartilage or osteoblastic cells 

Tlic suggestion made b\ Dr Leisis of the good 


effects obtained ivith roentgen therapy should be 
vigorously pursued, especially since synovectomy 
has not proa ed too promising in the treatment of this 
condition 


SUMARIO 

Diagnc5shco Roentgenoldgico de la Smovths Pilonodular Pigmentada y del Sarcoma SmovaaJ 
de la Articulacidn de la Rodilla Informe Prelimmar 


La smotutis pilonodular pigmentada 
comprende vanos estados patoldgicos 
desentos con distmtos nombres, pudiendo 
presentarse en forma circunscnta o difusa 
en las arliculaciones Sobre la filtima 
forma es que versa este trabajo 

El cuadro radiogrdlico de la smovitis 
pilonodular pigmentada difusa y del sar- 
coma sinovial de la articulaadn de la ro- 
dilla, que son frecuentemente mdistmgui- 
bles, es tfpico, consistiendo en hipersmovitis, 
a menudo de contomo y densidad nodu- 
lares, en ima persona joven, en la cual todos 
los demds dates son completamente norma- 
les Las pnncipales caracteristicas elfmeas 
comprenden edema de la rodiUa, rela- 
tivamente leves malestar e mcapacidad, 
apirexia y entrosedimentaadn normal o 
poco aumentada 

A1 senalar las caracteristicas que diferen- 
cian este grupo elfmeo de otros estados, 
mencidnanse e ildstranse tres rasgos radio- 
grdficos que permiten a veces distmguir el 
sarcoma smovial, de la smovitis pilonodu- 
lar difusa, y son los sigmentes Pnmero, 

SI los tejidos blandos nodulares quedan 


total o paraalmente fuera de la cdpsula 
articular, no se trata de smovitis pilono- 
dular, pudiendo la lesidn ser sarcoma, 
fibrosarcoma o algfin otro estado smovial 
Segundo, si las masas de tejido blando lo- 
bulado en la articulacidn o cerca de 6sta 
contienen depdsitos irregulares y esparci- 
dos de cal amorfa, trdtase casi segura- 
mente de sarcoma smovial Tercero, si la 
lesi6n del tejido blando de la articulacidn 
se ha extendido al hueso, el estado es 
probablemente sarcoma smovial 
El autor cuenta con pocos casos compro- 
bados de smovitis pilonodular, porque el 
tratamiento qmrfirgico resultd ser im 
complete fracaso en los pnmeros casos, y 
no fui utihzado en los filtimos casos diag- 
nosticados cllmca y radiogrdficamente 
Vista la importancia de establecer el 
diagndstico preaso, y en particular de di- 
ferenciar el sarcoma smovial de la smovitis 
pilonodular, parecen hallarse indicadas la 
exploraadn operatona y la biopsia 

Hay algunos mdicios de que la roent- 
genoterapia afecta favorablemente la smo- 
Autis pilonodular pigmentada 
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T he clinical diagnosis of appendiatis 
IS still a major medical problem, not 
only because of its frequency but because 
of the morbidity which is assoc ated with 
the condition, not to mention a mortahty 
of over 17,000 deaths per year m the Umted 
States The hterature has been saturated 
with data on the cause, diagnosis, and 
treatment of the disease, m 1931 McClure 
(1) reported that over 9,000 articles had 
been written on appendicitis, and to that 
number over 3,000 have smce been added, 
makmg a total of 12,000 articles Even 
though great stndes have been made in 
the technic of appendectomy, and despite 
the use of the more recent antibiotics 
(sulfa drugs and pemollm), the morbidity 
IS stiU considerable and comphcations re- 
mam a senous hazard In one large 
chmc (2) the comphcation rate is un- 
changed over a period of 19 years The 
common ongm of the comphcations m 
some mechamcal factor must therefore be 
considered 

Roux (3) in 1913 was the first to write 
on the use of roentgen rays m the diagnosis 
of appendicibs The early radiologic diag- 
nosis of uncomphcated appendiatis is 
difficult and seldom essayed However, 
when perforation has occurred ivith peri- 
appendiceal abscess formation, free peri- 
toneal gas, peritonitis, subphrenic or sub- 
hepatic abscess, or even fistula formation, 
roentgen studies can give prnna facte 
evidence not only locahzing the disease but 
often e.\hibitmg its extent The early 
chnical diagnosis is recognized as all- 
important in appendicitis, but often the 


clmical signs are few and the history un- 
convmcmg, or possibly aU signs and symp- 
toms may be subsidmg when the patient 
is first seen It is m this group of cases — 
or at least a percentage of them — that 
the radiologist might be useful, especially 
where the appendix is found to contam a 
coprohth with enough calcium to cast a 
shadow on the roentgenogram ^ 

Because of the morbidity m 4 of the 
cases in our small senes, it was thought wise 
to emphasize the importance of a roent- 
genographic diagnosis of appendiceal cop- 
rohth The significance of this diagnosis 
IS obvious when one reviews the literature 
on appendiatis and finds that the most 
frequently mentioned cause is appendiceal 
obstruction 

There are two types of appendiceal ob- 
struction {a) that due to external causes — 
a kmk and/or adhesions, {b) that due to 
mtemal causes, namely, foreign bodies, 
mcludmg fecahths (4) It is in the latter 
group that we are espeaally mterested be- 
cause the more severe comphcations occur 
followmg rupture of the appendix due to 
obstruction by a fecahth, that is, an mter- 
nal obstruction The actual blockmg of 
the lumen is considered only the precursor 
of the obstruction of the lymphatic and 
blood supply which produces gangrene of 
the appendiceal wall (4, 5) 

The demonstration of appendiceal cop- 
roliths which contain enough calcium 
to be Visible radiographically is important 
not per se, but for the imphcations in- 
herent m their presence Smce the nidus 
or inspissated fecal collection (wh ch forms 


Societj of North America, Chicago. I 
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fetched possibiht\ ^\hcIl one rcmcmliers that the effects obtained with roentgen therapj should be 
STOOwal ineinbranc contains cells capable of ineta- \''igorously pursued, especialh since sjuiovectoni} 
plasm into cartilage or osteoblastic cells has not proved too promising m the treatment of this 

The suggestion made bN Dr Lewis of tlie good condition 


SUJIARIO 


Diagndstico Roenlgenoldgico de la Smovitis Pdonodular Pigmentada y del Sarcoma Sinovial 
de la Ariiculacidn de la Rodilla Informe Prelumnar 


La sinotatis pilonodular ptgraentada 
comprende vanos estados patoldgicos 
desentos con distintos nombres, pudiendo 
presentarse en forma circunscnta o difusa 
en las articulaciones Sobre la dltima 
forma es que versa este trabajo 

El cuadro radtogrdfico de la smotntis 
pilonodular pigmentada difusa y del sar- 
coma sinotnal de la articulaadn de la ro- 
dilla, que son frecuentemente mdistmgm- 
bles, es tipico, consistiendo en htpersmovitis, 
a menudo de contomo y densidad nodu- 
lares, en una persona joven, en la cual todos 
los demds datos son compktamente norma- 
les Las pnnapales caracteristicas clinicas 
comprenden edema de la rodilla, rela- 
tivamente leves malestar e incapaadad, 
apirexia y entrosedimentacidn normal o 
poco aumentada 

A1 senalar las caracteristicas que diferen- 
oan este grupo climeo de otxos estados, 
menadnanse e iHrstranse tres rasgos radio- 
grdficos que permiten a veces distmguir el 
^rcoma smotnal, de la smovitis pilonodu- 
lar difusa, y son los sigmentes PnmCTO, 
SI los tejidos blandos nodulares quedan 


total o parcialmente fuera de la cdpsula 
articular, no se trata de smovitis pilono- 
dular, pudiendo la lesidn ser sarcoma, 
fibrosarcoma o algun otro estado smovial 
Segundo, si las masas de tejido blando lo- 
bulado en la articulaadn o cerca de 6sta 
contienen depdsitos irregulares y espara- 
dos de cal amorfa, trdtase casi segtira- 
mente de sarcoma smovial Tercero, si la 
lesidn del tejido blando de la articulaadn 
se ha extendido al hueso, el estado es 
probablemente sarcoma smovial 
El autor cuenta con pocos casos compro- 
bados de smovitis pilonodular, porque el 
tratarmento quirfirgico resultd ser un 
complete fracaso en los pnmeros casos, y 
no fud utilizado en los ultunos casos diag- 
nosticados dlmca y radiogrdficamente 
Vista la importancia de establecer el 
diagndstico precise, y en particular de di- 
ferenaar el sarcoma smovial de la smovitis 
pdonodular, parecen hallarse mdicadas la 
exploracidn operatona y la biopsia 

Hay algunos mdicios de que la roent- 
genoterapia afecta favorablemente la smo- 
vitis pdonodular pigmentada 
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T he clinical diagnosis of appendiatis 
IS still a major medical problem, not 
only because of its frequency but because 
of the morbidity which is assoc ated with 
the condition, not to mention a mortahty 
of over 17,000 deaths per year m the Umted 
States The hterature has been saturated 
with data on the cause, diagnosis, and 
treatment of the disease, m 1931 McClure 
(1) reported that over 9,000 articles had 
been written on appendicitis, and to that 
number over 3,000 have smce been added, 
making a total of 12,000 articles Even 
though great stndes have been made in 
the technic of appendectomy, and despite 
the use of the more recent antibiotics 
(sulfa drugs and pemcdlm), the morbidity 
IS stiU considerable and comphcations re- 
mam a senous hazard In one large 
chmc (2) the comphcation rate is un- 
changed over a period of 19 years The 
common ongm of the comphcations m 
some mechamcal factor must therefore be 
considered 

Roux (3) in 1913 was the first to write 
on the use of roentgen rays in the diagnosis 
of appendicitis The early radiologic diag- 
nosis of uncomphcated appendicitis is 
difficult and seldom essayed However, 
when perforation has occurred with peri- 
appendiceal abscess formation, free peri- 
toneal gas, pentonitis, subphrenic or sub- 
hepatic abscess, or even fistula formation, 
roentgen studies can give prime facie 
evidence not only localizing the disease but 
often exhibiting its extent The early 
clinical diagnosis is recogmzed as all- 
important in appendicitis, but often the 


chmeal signs are few and the history un- 
convmcmg, or possibly all signs and symp- 
toms may be subsidmg when the patient 
is first seen It is m this group of cases — 
or at least a percentage of them — that 
the radiologist rmght be useful, espeaaUy 
where the appendix is found to contam a 
coprohth with enough calaum to cast a 
shadow on the roentgenogram ^ 

Because of the morbidity m 4 of the 
cases m our small senes, it was thought wise 
to emphasize the importance of a roent- 
genographic diagnosis of appendiceal cop- 
rohth The significance of this diagnosis 
IS obvious when one reviews the hterature 
on appendiatis and finds that the most 
frequently mentioned cause is appendiceal 
obstruction 

There are two types of appendiceal ob- 
struction (o) that due to external causes — 
a kink and/or adhesions, iff) that due to 
internal causes, namely, foragn bodies, 
includmg fecahths (4) It is m the latter 
group that we are espeaaUy interested be- 
cause the more severe comphcations occur 
foUowmg rupture of the appendix due to 
obstruebon by a fecahth, that is, an mter- 
nal obstruction The actual blocking of 
the lumen is considered only the precursor 
of the obstruction of the lymphatic and 
blood supply which produces gangrene of 
the appendiceal waU (4, 5) 

The demonstrabon of appendiceal cop- 
roliths which contain enough calcium 
to be visible radiographically is important 
not per se, but for the implicabons m- 
herent m them presence Smce the mdus 
or inspissated fecal collection (wh ch forms 
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, ^ T A ThP sDhencal. dense lammated 7-min coproUth is seen overlying the nght side of the 

Fig 1 Case I A ^he spnen^, ^ ^ 

posterior pelvic space „ j cells in his unne an excretory urogram was done and the ureter can 

B Because the paUent had 
be seen just lateral to the coprolith 


le center of a coprolith) with inspissated 
Lucus and cellular debris has remained in 
le appendix long enough to become c^a 
Ed, tte possibihty (and probab^ty) of 
itemal obstruction is present and, like a 
allbladder which contams stones, the 
all of the appendix shows 
animation (6), which may 
kelv to be perforated (t) Vaugh^ ( ) 

this aud states aat to 

Stant pomt to bear m mmd is that the 
jncremmt and perforaUon bear a cause 

tlTe"— ?ne Suds eaou.b .so- 
rted tottoes (6, 9, 10,12 of 
am and recurrent appendicitts caused y 
ppendiceal coprohths “ "“ito turti« 
mphasts on to „ L- 

jwer abdomen w Shelley, for 

lassdied or nw “i bas 

,S,goS'toptotsrveII “He states that. 


had a diagnosis of the condition been made 
from a roentgenogram made more than 
four months before the onset of the attack 
of acute suppurative (perforatmg) ap- 
pendiatis, the patient would have been 
spared the ordeal through which he went 
and which almost cost him his life ” 
(See also Case IV, below ) Stemert et 
al (13) write “When appendiceal con- 
cretion is demonstrated by roentgenologic 
exammation as a secondary findmg, there 
IS possibly reason for suggestmg prophylac- 
tic appendectomy, even if at the moment 
the patient has no symptoms from ap- 
pendicitis ” Tnpodi and Kruger (14) ex- 
press themselves m even stronger terms, 
on the subject of appendiceal hthiasis 
"When defimtely diagnosed, surgery is 
mdicated, as a superimposed acute in- 
flammatory process with perforation may 
occur as a major comphcation ” 

Coprohths may be single or multiple 
and must be differentiated from gallstones, 
imnary calcuh, mesenteric calafications 
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pUeboliths, retained radiographic me- 
dium, and even calcified appendices epi- 
ploicae (33) If the suspiaous shadow has 
a lammated structure (Figs 3 and 4) 
which IS extrmsic to the urmary tract and 
out of the pelvis (away from the usual 
location of phlebohths) , the possibihty 
of an appendiceal coprohth must be kept 
m nund With such evidence, the decision 
to operate could be made even m the face 
of subsidmg symptoms or an atypical 
history If the roentgenogram reveals 
an opaaty m the right lower quadrant 
overlymg the usual course of the urmary 
tract, operation may be delayed pendmg 
the results of a urogram (15, 16, 17), es- 
pecially if the findmgs m the urme are 
questionable (Case I, Fig 1) The dif- 
ferential diagnosis is not complete without 
the exclusion of gallstones (16), as the 
gallbladder may occasionally be abnor- 
mally low or the cecum with the appendix 
may he unusually high (Figs 2 and 4) 
Phlebohths can usually be differentiated 
from an appendiceal concretion by the 
character of the calcification The phleb- 
ohth is usually uniformly calcified and 
rarely contams concentnc la)''ers The 
phlebohth is practically always sphencal 
while the coprohth is not necessarily so 
The immobihty and the pehnc location of 
the phlebohths are further differential 
points 

Most calcifications in the abdomen, if 
at all irregular and not overlymg the 
biliary or unnary tract, are accepted as 
calafications in mesentenc nodes, but care 
should be taken not to overlook an ap- 
pendiceal coprohth The irregular char- 
acter of the calcification in a mesentenc 
node, coupled mth its mobihty, makes 
confusion with an appendiceal coprohth 
unlikely if one is cognizant of the need 
for differentiation 

Hou often are appendiceal fecahths 
opaque enough to cast a roentgen shadow ? 
Steinert et al (13), in a recent study of 104 
roentgenograms of patients ivith acute 
appendicitis, found that in 10 per cent of 
tlie cases tlicrc were fecahths containing 
enough calcium to be demonstrable roent- 



Fig 1 C A roentgenogram of the partially 
banum filled cecum shows a defect on its posterior in- 
ferior portion, and lying m the center of the defect the 
coprohth (between the arrows), partially obscured by 
the banum The irregular collection of banum at the 
base of the lowest of the small arrows probably lies m 
the abscess pocket found at surgery 

genographicaUy The general mcidence 
of fecahths (calcified or uncalcified) has 
been estimated by vanous authors (Gra- 
ham and Guthne, 18, Bunch and Ad- 
cock, 19, Aschoff 20) at 60 per cent 
In one senes (13) 30 per cent of the ap- 
pendiceal fecahths were sufiiciently 
opaque to show on roentgenograms of the 
abdomen Roentgenographic studies of 
fecahths found on routine pathological 
study of surgical and autopsy matenal at 
Stanford and San Francisco Hospitals 
have clearly demonstrated that the vast 
majonty contain calaum, but only 25 per 
cent appear to be opaque enough to be 
seen on an abdominal film 
Archibald found 22 concrebons m the 
appendix in 41 cases of perforation, but 
onl}’- 3 m 38 non-perforatmg cases Bowmen 
discovered concrebons in 80 per cent of 
"abscessmg” or gangrenous appendices and 
in only 9 per cent of catarrhal appendices 
(7) 
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Fitr 2 Case II The large 14 mm lai^ated 

coprohth and mulUple (15) ^ 

shoOTi as the} were discovered at the time of the gidl 
bladder study A urogram demonstrated that the 
ooacatTes were outside the urmary tract A banum 

relationship to one another 


CASE histories 

On .dm,ss.on to the hospital, Feb C he am oo 


100 0“ The abdomen was moderateh ngid, vplh 
more resistance on the nght There was moderate 
rebound tenderness referred to the left side of the 
abdomen, and penstalsis was present A rectal 
examination was negative Examination of the 
head and chest revealed no disease The white 
blood cell count was 23,000 (82 per cent poljinor 
phonuclears, 25 per cent banded forms) The unne 
show ed 1-2 rbc/hdf 

Impression Acute inflammatorv process in the 
abdomen, probably appendicitis 

The patient was treated conserw atn elj because 
the diagnosis was uncertain, the course was at a 
standstill, and penicillin was a} ailable 

Pam and tenderness gradually subsided Afts 
three weeks observation, \ rai examinations weit 
completed (Fig 1) On March 0 an appendectomy 
was done Adhesions were found in the nght lower 
ciuadrant and severed The cecum was mobibzed, 
and the base of the appendix found The detached 
tip of the completely' div ided appendix was seen A 
small abscess contaimng a coprohth was connected 
w ith the cecum through a fistula The stump and 
tip of the appendix were removed, and the hole in 
the cecum repaired The abscess was drained after 
removal of the coprohth The patient was returned 
to duty on Apnl 19, after a thirtv-day leave, thra 
and a half months after entry f 

The coprohth was very' hard and could not he 
crushed with a curi'ed cdamp Histologically the 
wall of the appendix was found to be thickened, with 
hy pertrophy of the musculature, and infiltrated with 
round cells 

Case II On Alarch 12, 1945, O C A , 33 years 
old, entered the hospital, reportmg that on Feb 27 
his shipmates had told him that his skin was yellow 
(jaundiced) He had had a severe headache with 
other minor prodromal symptoms for two to three 
dax s prior to this 

Physical exarmnation revealed yellow sclera and 
skin The h\er was palpable and slightly tender 
Liver function tests and the chmeal course pointed to 
a mild attack of hepatitis, recovery from which was 
rapid To complete the work up, a cholecy'sto- 
gram was obtained on Alay 16, and the roentgenolo* 
gist reported a normally functioning gallbladder and 
multiple calculi in the appendix (Fig 2) This 
was followed by excretory urography and a banum 
enema study to y enfy the location of the coproliths 
MTien a more detailed history was taken, empha 
sizing the colicky type of pain it was discoyered that 
there had been recurrent attacks of nght loiver quad- 
rant pain of a minor nature for two or three years 
An appendectomy was done on June 19 1945 The 
postoperatiy e course w as uneventful and the patient 
was sent back to duty on July 19 

The muscular wall of the appendix yvas remarkably 
thickened especially ox cr the largest coprohth The 

lymphocytic infiltration of the wall was only moder 
ate. 
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Fig 3 Case III A Roentgenogram of the chest made overseas at the time the patient had a pleural effu- 
sion secondary to the subphrenic abscess Note the elevated right leal ot the diaphragm 

B The large 20 mm laminated coprohth ivith the smaller 7-mm coprolith lying more supenorly An excre- 
tory urogram demonstrated the course of the ureter medial to the opacities 


Case III W B , 24 ^ears old, was admitted 
Ma 4 14, 1945, from an overseas hospital His 
health record of March 27, when he was first hos 
pitalized, pictured a \er} ill )oung man with an 
erysipeloid lesion over the abdomen, a high fever, 
and leukocttosis A pleural effusion de\ eloped, 
(Fig 3, A) and finally, after three weeks, an obnous 
subphrenic abscess was diagnosed and drained 
(Apnl 19) It was descnbed as being postenor to 
the li\ er Cultures were made and E coh and B 
prolens w ere reported 

Lpon the patients arn\al at tins hospital, the 
abdominal w ound w as still draining and occasionalK 
there w as a low grade fei er After the initial white 
blood count of 12 000 dropped to 9,000, with differ- 
ential counts showing a slight shift toward the left, 
examination directed to the cause of the subplucnic 
abscess was started A roentgenogram of the chest 
revealed almost complete cleanng of the pleural 
effusion and onlv slight elcv alion of the right leaf of 
the diaphragm In a roentgenogram of the abdo 
men 2 opaatics were seen in the right lower quad 
rant (Fig 3 B) and appendiceal coproliths were sug- 
gested In the roentgenologist Further studies, 
including an cxcrctorv urogram and banum enema 
c'camination (I ig 3 C) were done It was onlv 
after the suggestion of appendiceal coproliths was 
madv that the ward medical officer elicited a historv 
of abdominal pain in 19-12 when the patient had 


intermittent cramp like pains, sev ere enough to cause 
him to “double up ’ The most severe attack lasted 
tw o weeks, when he was in bed with almost persistent 
abdominal pain He had no further complaints 
until his present illness, when, on March 30, 1945, 
five days after the onset of the erysipeloid skin 
lesion, he experienced abdominal pain which became 
localized m the nght lower quadrant 

In retrospect, it was postulated that he had a per- 
forated appendix, masked bv the acute skin lesion 
The subsequent course bears this out, and at opera- 
tion, Aug 7, 1945, an inflammatorv mass due to an 
old abscess was found, and remnants of the appendix 
with the coproliths w ere also remov ed On Aug 11, 
a sccondarv closure of the wound was done The 
postoperativ e course was unev entful and the patient 
was discharged to dutv on Nov 28, eight months 
after first entenng the sickbay 

Histologicalh , the remnants of the appendix 
showed ev idence of chronic inflammation The tw o 
coproliths consisted of hard shells of calaum salts 
around a nidus of fecal matenal, cellular debns, and 
inspissated mucus 

CiVSE 1\ J Q P , oG vc.ir old retired business 
man was first seen bv Dr Dwnght L Bilbur on 
March S, 1918, for a general check up His symp- 
toms were vague and referable to practicallv even, 
organ sv stem but his greatest concern was about his 
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Fie: 2 Case II The large l-I-mni laminated 
oprolith and multiple (15) si^er MproU^s we 
hmvn as they were discovered at the time of the gM 
?aTcr s^dy A urog^ 

nacities were outside the urmarj tract . 

study showed I*'-, -"XfflTd" Th^e roe^^^^ 

elationship to one another 


CASE histories 

I On Feb 4, 1945, J F G , a 17 ->ear old 
was seized suddenlt with steadt ^d- 


100 0° The abdomen was moderatelj ngid, with 
more resistance on the right There was moderate 
rebound tenderness referred to the left side of the 
abdomen, and penstalsis was present A rectal 
examination was negative Examination of the 
head and chest retealed no disease The white 
blood cell count was 23,000 (82 per cent polvmor- 
phonuclears, 25 per cent banded forms) The unne 
showed 1-2 rbc/hdf 

Impression Acute mflammaton process m the 
abdomen, probablj appendicitis 

The patient was treated consenmtivelj because 
the diagnosis was uncertain, the course was at a 
standstill, and penicillin was atadable 

Pam and tenderness gradually subsided After 
three weeks obseiwmtion, x-rat examinations were 
completed (Fig 1) On March G an appendectomj 
was done Adhesions were found in the nght lower 
quadrant and severed The cecum ivas mobilized, 
and the base of the appendix found The detached 
tip of the completely divided appendix was seen A 
small abscess contaimng a coprolith was connected 
with the cecum through a fistula The stump and 
tip of the appendix were removed, and the hole in 
the cecum repaued The abscess was drained after' 
removal of the coprolith The patient was returned 
to dutj on Apnl 19 after a thirtx daj leave, thre4 
and a half months after entry j 

The coprolith was x'en hard and could not he 
crushed with a curxed clamp Histologically the 
wall of the appendix was found to be thickened, with 
hv pertrophx of the musculature, and infiltrated with 
round cells 

Case II On March 12, 1945, O C A , 33 jears 
old, entered the hospital, reporting that on Feb 27 
his shipmates had told him that his skin was } ellow 
(jaundiced) He had had a sex ere headache with 
other minor prodromal symptoms for two to three 
daj s pnor to this 

Phx'sical examination rexealed jelloxv sclera and 
skin The hxer was palpable and slightlj tender 
Lix'er function tests and the clinical course pointed to 
a mild attack of hepatitis recox erj from xxhich was 
rapid To complete the xvork up, a cholecjstO' 
gram was obtained on Max IG and the roentgenolo- 
gist reported a normallx functiomng gallbladder and 
multiple calculi in the appendix (Fig 2) This 
xvas followed bx excretory urographj and a baniim 
enema studj to x enfx the location of the coproliths 
WTien a more detailed historj xvas taken, empha- 
sizing the colickx tvpe of pain it x\ as discox ered that 
there had been recurrent attacks of right loxver quad- 
rant pain of a minor nature for txvo or three y ears 
An appendectomy xvas done on June 19 1945 The 
postopera tix e course w as unex entful and the patient 
was sent back to duty onjulj 19 

The muscular w all of the appendux was remarkablx 
thickened, especiallx ox er the largest coprolith The 
Ivmphocvbc infiltration of the wall xxas onlx moder- 
ate 



of thi abdo^ln ^ ^ °val, 3 X 1 5^ lammated agar shaped coprolith is seen high m the right side 

andthfl?Sa?ronsCrthrc«ul"^T^ the malrotation of the cecum 


T 9- and iron was given 

5 " “^derate SiST 

s^nf d^ '■ap'dly. and on the twenty- 

Sged to th?°®r ^^P‘ ^ t^as dii 

cnarged to the out patient department 

1942 w'henl’h until Nov 30, 

annMdpci ^ entered the hospital for an interval 

then was ,n- 

Plusicnl p lower abdomen and legs 

anr hP "^'^ealed no positive findmis, 

til a “fecahth in 

follo\\^nrr^r^ Operation was done the 

he en t" '’P '^e appendix was ad 

felt in Vhp and a fecahth could be 

On nathnil* P°*'f^’°n The appendix i\ as remo\ cd 
ihp snpp. radiological) examination of 

fell crushable) fecahth was 

n T P,„ portion, measuring 1 X 0 7 X 

laniimt I " ®aobon (and b\ x ra> ) an irregular 
fpp-ii )i pattern of calaum vas observed in the 
falmni*. ^'^1 mucosa that remained 

fccnl>tl/'i° circumference) over the 

dippol ®’'a"ad fresh hemorrhage, and the appen- 
vv all w as infiltrated wth 1 vmphoev ics There 
ere marked fibrosis of the submucosa and In per- 
Irophv of the muscular wall In other words the 
api^ndix showed real evidence of chronic inflam- 
nniion and h\ pertrophj 


Case VI R M , a 13-year old boy, entered the 
hospital on Dec 9, 1945, complaining of pain in the 
right lower quadrant for six hours, which was sudden 
in onset Actually, the pain onginated in the nght 
upper abdomen and radiated down into the right 
leg There was no nausea, dysuna, diarrhea, or 
constipation The temperature was 102°, pulse 88 
On physical examination the abdomen was normal 
but the nght thigh was tender There was limita- 
tion of motion of the nght thigh and spasm of the 
muscles (rectus femons and adductor groun) ^ 
Reflexes wae intact and equal Sev eral blood stud- 
ies revealed no leukocytosis (5,250-9,000 white cells 
with a normal distnbution), the sedimentation rate 
w« IG mm /hr The unne was negative 

Because of the indefimte pain m the leg it w as felt 
that spinal cord imtation should be ruled out anefa 

negative The foUowing dav , on further question- 

ug, a historj of v ague bouts of nght lower quadrant 
pain was brought to light quadrant 

A senes of roentgenograms were taken of the nght 

! he In 7“ opaatv m 

lower nght quadrant that remamed in distant 
relationship to the gas in the cecum (Tig 0)11 

* This ,s desenbed as a sign of appcnd.atis (21) 
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Fig 3 C A binum enema stud> shows the medial 
displacement of the cecum and Us i^ationship to the 
opacities A banum enema study done after operation 
showed that there was still slight displacement of the 
cecum but the opacities were gone The displacement 
of tlie cecum was due to a large inflammatory mass 

blood pressure, which had been 170 mm Hg three 
j^ears before His prominent complaint, other than 
nervousness, imtabilit} , and apprehension, was "a 
rumbling sensation and gas m the stomach ’ Ex 
anunations revealed a well preserved man for his 
years but no positiv e physical findings Laboratory 
studies including unne and blood exanunation 
were not unusual ECG changes suggested minimal 
mj ocardial damage 

On May 13, the patient complained of bouts of 
gas, but this was onl> one of a mynad of complamts 
A banum enema and gastro intestinal senes re- 
vealed a large coprolith in the right upper quadrant 
adjacent to the hyperrotated cecum (Fig 4) but 
because he was such a complamer, it u as deemed 
wise not to mention this to the patient at the time 

On Aug 10, there was a sudden onset of pain in 
the nght side of the abdomen This persisted for 
fort! -eight hours and was descnbed b\ the patient s 
nhvsiaan as a tjqiical sei ere attack of appendicitis 
with high fe^rer (103°) and rather diffuse phjsi^I 
findings in the nght side of the abdomen No 
masses were palpable A diagnosis of acute appen- 
Smtis was made, and at operation the phj siman 
found a large mass in the nght upper quadrant 
The Itire mass, which included the teiminal deum, 
Sum, and appendix, was freed and left on the ab 


dominal wall A diagnosis of caranoma of th 
cecum was made on gross inspection 
The following da} Dr Emile Holman was called i 
for removal of the extenonzed loop He resecte 
the mass and with it a portion of the terminal ileim 
cecum, and appendix, and performed a side to-en 
anastomosis of the ileum and ascending colon Tb 
patient was slow to get back on his feet, but his post 
operativ e course was not unusual 

The true nature of the mass was not appreciatn 
until the specimen was opened bv Dr Band i 
Wood, and a large 3 0X1 5-cm appendiceal copco 
lith was found in an abscess contiguous to the per 
forated, dilated appendix Tlie mflammatorv n 
ture of the w hole mass became apparent, and mK|»- 
scopicalh no endence of malignanci was fo^_ 
The wall of the appiendix was thicker than not* 
due to an increase in the muscular la\er as well « 
to infiltration with leukocytes 


Case V D A , a 0 y ear-old girl, was brought U 
San Francisco Hospital on Aug 27, 1942, b\ hei 
motlier, w ho said that the patient had been i omitioi 
for six dais On Aiug 21, she had a sudden Iowa 
abdominal pain No nausea or vomibng ensued 
The next morning, because she had no bowel more- 
ment, her mother gave her castor od, milk of mag 
nesia, and "green pills" without visible results The 
foUownng day the child started to vomit, the pan) 
and obstipation persisted She was behev ed to be 
‘ fei ensh” for at least two day's 
On physical examination, the patient appeared 
apprehensn e, ly ing on her nght side, doubled up, 
complaining of a ‘stomach-ache.” Hertemjierature 
was 101 4° pulse 128, respirations 28, blood pressure 
110/60 The skin was hot and dry Examination 
of the chest revealed no dullness or rales The 
heart showed no abnormalities The abdomen was 
tense, with a firm mass fillmg the entire nght lower 
quadrant and extending bevond the mid line to the 
left Rectal exanunation disclosed a large, boggy i 
tender mass in the mid line 

Blood studies showed 70 per cent hemoglobin and 
a white cell count of 17,000 with 78 per cent neu 
trophils, 10 per cent of which were banded forms 
The urine was negative An x-rav exanunation of 
the abdomen revealed a large soft tissue mass fillmg 
the jielv'ic space 

Impression Acute appendicitis with perforation 
and a pelvic abscess 

The patient was treated with flmds parenterally 
and hot compresses to the lower abdomen and kept 
in a high Fowler s position For two davs she was 
observed and parenteral fluid administration was 
continued On Aug 29 the pelv ic mass had become 
fluctuant An abscess was drained rectallv vneld 
ing 350 cc of pus in which the predominant 
organism was C colt A Penrose dram was left in 
the abscess for two days Sulfathiazole was given 
and the temperature began to fall, reaching normal 
four davs later when treatment was stopped A 
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recovered from the acute episode quickly and was dis- 
charged He returned to the out-patient depart- 
ment on Dec 31 and reported being well since his 
discharge. He was brought into the hospital for 
operation (appendectomy) on Jan 25, 1946 A 
normal appearing appendix was removed, contaming 
an oval, hard concretion near the tip, with a smaller 
and softer “fecahth” palpable in the lumen (Fig 6) 
The postoperative course was not remarkable, and 
the boy was discharged well on Feb 7 

Histologicallv the wall of the appendix was thick, 
due to h\ pertrophy’^ of the musculature, and there was 
infiltration of the wall with lymphocytes 

COMMENT 

While the roentgenographic demonstra- 
tion of coprohths in the appendix is not 
new (9, 11, 12, 13, 15, 22, 23, 24), the 
sigmficance of the opacities in the right 
lower quadrant is brought to the attention 
of the radiologist, especially as an aid m 
the diagnosis of appendiaDs m patients 
with recurrent attacks of nght lower quad- 
rant pam In turn, the recognition of the 
sigmficance of the opacities should lead to 
operative removal (13, 14, 25, 26) and a de- 
crease m the morbidity (or even mortality) 
of this ubiqmtous disease This is doubly 
emphasized by a review of Case III, where 
the history of appendicitis was brought out 
only after the radiologist pointed out the 
appendiceal coprohths Note should also 
be taken of the great length of the patient’s 
mcapacitating illness — eight months The 

importance of removal of these coprohths 
IS further demonstrated by Case IV, m 
whidi the physiaan, in spite of his knowl- 
edge that a large calculus was present, 
did not suggest its removal, and only after 
an acute attack of inflammation of the 
appendix witli rupture was operation 
done 

Inferentially, then, it is more important 
to remove an appendix contaming stones 
than it IS to remove a gallbladder contain- 
ing stones, as rupture of the appendix is 
imminent, 1111110 rupture is an unusual 
complication of gallbladder disease 

The amount of calcium and the degree 
of hardness of the calculus arc undoubtedly 
dependent upon the age of the fecahth 
111 Case V, m a patient only six years old, 
the amount of calaum 11 as very small 


It IS estimated as bemg approximately the 
smallest amount demonstrable roentgeno- 
graphically, even in a very thin person, 
and would be completely lost m an adult 
of normal weight (thickness) Kelly (27) 
reported a well developed concretion in a 
child of three and a half years of age In 
Case rV the amount of calcium was large 
and the stone tremendous, bemg almost 
as large as any yet reported (29) In Case 
I the calculus was remarkable for its hard- 
ness, as it could not be crushed with a 
clamp, and it, too, was very opaque and 
lammated and must certainly have been 
many years old 

The ongm and pathology of these cop- 
rohths have not been discussed here, 
as the subject has been weh covered in 
many texts on appendicitis (27, 30, 31) 
The first menbon of an appendiceal cop- 
rohth was in 1813 by Wegeler (32), who 
hkened the concrebons to gallstones 

One of the pomts emphasized by Pil- 
cher (29) is the hyperbophy of the muscle 
wall of the appendix, winch was noted m 
five of our six cases This has not been 
brought out before and may be the mecha- 
msm of the mtermittent cohc, the history 
of which can be ehcited after the presence 
of the calculus is discovered (Cases II, 
III, and VI) Shahan (25), m his case, 
also menbons “thickening” of the ap- 
pendix, which contamed 23 “hard stones ” 
His pabent recovered completely, symp- 
tomatically, following removal of the 
stone-filled appendix 

Smce the mcepbon of this paper, the 
diagnosis of appendiceal coprohths has 
been made an addibonal 8 times, with 2 
more proved cases One pabent had had 
numerous bouts of abdommal pam with 
no recurrence of pam postoperabvely to 
date (bvo months) The other pabent 
entered in a very poor condibon and the 
coprohth could be seen m a soft-tissue 
density which displaced the gas-filled 
bowel out of the right ihac fossa and ulb- 
matel)’- proved to be a large abscess second- 
ary to a ruptured appendix Two of the 
most recent cases nere similar to those 
reported by Seelig (15) and Mascherpa 



Fig G Case \ I The dense coprohth can be seen in the nght lower quadrant This remained m 
constant relation to the gas filled cecum A roentgenogram of the specimen demonstrates the densn \ 
of the opacitj and one other fecahth m the tip which contains calcium but this one could not be sn ,, 
m the roentgenogram of the abdomen 
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recovered from the acute episode quickl)’- and was dis- 
charged He returned to the out-patient depart- 
ment on Dec 31 and reported being well since his 
discharge He was brought into the hospital for 
operation (appendectomy) on Jan 25, 1946 A 
normal appeanng appendix was removed, containing 
an oval, hard concretion near the tip, with a smaller 
and softer “fecalith” palpable in the lumen (Fig 6) 
The postoperative course nas not remarkable, and 
the boy was discharged well on Feb 7 

HistologicaUv the wall of the appendix was thick, 
due to hypertrophy of the musculature, and there was 
infiltration of the wall wth liunphociTes 

COMMENT 

Wlule the roentgenographic demonstra- 
tion of coprohths in the appendix is not 
new (9, 11, 12, 13, 15, 22, 23, 24), the 
significance of the opacities m the nght 
lower quadrant is brought to the attenbon 
of the radiologist, especially as an aid in 
the diagnosis of appendiabs m pabents 
with recurrent attacks of nght lower quad- 
rant pain In turn, the recogmbon of the 
sigmficance of the opaabes should lead to 
operabve removal (13, 14, 25, 26) and a de- 
crease m the morbidity (or even mortality) 
of this ubiquitous disease This is doubly 
emphasized by a review of Case III, where 
the history of appendiabs was brought out 
only after the radiologist pointed out the 
appendiceal coprohths Note should also 
be taken of the great length of the pabent’s 
incapaatabng illness — eight months The 
importance of removal of these coprohths 
IS further demonsbated by Case IV, in 
which the physiaan, m spite of his knowl- 
edge that a large calculus was present, 
did not suggest its removal, and only after 
an acute attack of inflammabon of the 
appendux with rupture was operation 
done 

Inferentially, then, it is more important 
to remoie an appendix containing stones 
than it is to remove a gallbladder contain- 
ing stones, as rupture of the appendix is 
imminent, 1111110 rupture is an unusual 
complication of gallbladder disease 

The amount of calaum and the degree 
of hardness of the calculus are undoubtedly 
dependent upon the age of the fecalith 
In Case V, in a patient only six years old, 
the amount of calaum 11 as leiy small 


It IS estimated as bemg approximately the 
smallest amount demonstrable roentgeno- 
graphicaUy, even m a very thin person, 
and would be completely lost m an adult 
of normal waght (thickness) Kelly (27) 
reported a well developed concrebon m a 
child of three and a half years of age In 
Case rV the amount of calaum was large 
and the stone tremendous, bemg almost 
as large as any yet reported (29) In Case 
I the calculus was remarkable for its hard- 
ness, as it could not be crushed with a 
clamp, and it, too, was very opaque and 
lamin ated and must certainly have been 
many years old 

The ongm and pathology of these cop- 
rohths have not been discussed here, 
as the subject has been web covered m 
many texts on appendiabs (27, 30, 31) 
The first menbon of an appendiceal cop- 
rohth was m 1813 by Wegeler (32), who 
hkened the conaebons to gallstones 

One of the pomts emphasized by Pil- 
cher (29) IS the hypertrophy of the muscle 
wall of the appendix, which was noted in 
five of our six cases This has not been 
brought out before and may be the mecha- 
msm of the mtermittent cohc, the history 
of which can be ehated after the presence 
of the calculus is discovered (Cases II, 
III, and VI) Shahan (25), in his case, 
also mentions “thickening” of the ap- 
pendix, which contamed 23 “hard stones ” 
His pabent recovered completely, symp- 
tomatically, following removal of the 
stone-filled appendix 

Since the inception of this paper, the 
diagnosis of appendiceal coprohths has 
been made an additional 8 times, with 2 
more proved cases One pabent had had 
numerous bouts of abdommal pain with 
no recurrence of pain postoperabvely to 
date (two months) The other patient 
entered m a very poor condibon and the 
coprohth could be seen in a soft-tissue 
density which displaced the gas-filled 
bowel out of the nght ihac fossa and ulti- 
mately proved to be a large abscess second- 
ary to a ruptured appendix Two of the 
most recent cases were similar to those 
reported by Seehg (15) and Alascherpa 
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(17), as the presenting symptoms were re- 
ferable to the unnar}'^ tract 

This IS not an attempt to populanze the 
needless operation for the impossible roent- 
gen diagnosis of chronic appendicitis, 
but it is an attempt to explain on a me- 
clianical basis one of the causes of comphca- 
tions of appendicibs and to show that, 
although the roentgenologic diagnosis of 
cliromc appendiatis has proved unsatis- 
factor}^ even in the best of hands (20), a 
number of patients may be saved the 
needless chance of an attack of appendicitis 
with the complications herem reported 


Significance of Obstructive Factor m the Genesis of 
Acute AppendiciUs Arch Sure 34 490-526, March 
1937 


SUMJIARY 

1 The importance of the diagnosis of 
appendiceal coprohths is emphasized, es- 
pecially smee it is beheved that such a 
diagnosis warrants operative intervention 

2 Six cases of appendiceal coprohths 
are reported, m four of which the serious- 
ness of the disease following rupture of the 
appendix is exemphfied 

3 One of the four largest coprohths 
yet reported — 3 0 X 1 5 cm — is mcluded 
in this small senes 

4 ■'Arhen tlie diagnosis of "chrome 
appendicitis” is entertamed, a roentgeno- 
gram of the abdomen with the patient 
supine should be made to rule out the 
possibihty of a calcified appendiceal cop- 
rohth But one must remember that 
the diagnosis of chrome appendicitis is 
impossible roentgenographically It is 
only inferred that, when a clear-cut his- 
tory fits with the roentgenographic diag- 
nosis of an appendiceal coprohth, operation 
for chrome recurrmg appendiatis wdl yield 
benefits 

Palo Alto Chnic 
Palo Alto, Calif 
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DISCUSSION 

John H Ceimp, M D (Rochester, Minn 1 Dr 
Thomas referred or said someone refeired to this 
subject as old stuff Perhaps it is, but the older one 
gets m the practice of medicine, the more he realmes 
that there isn t so much that is actually new, any- 
wa> If we go back far enough in the old literature, 
especially in Virchow's Archives, we frequently find 
things that some of us get excited about these?^days 
because they appear new Nevertheless, many of 
them take on increased sigmficance because of ad- 
vances in diagnosis and the increase in our knowledge 
of vanous chmeal phenomena 
I was fortunate enough to have Dr Thomas as one 
of my assistants dunng my Na^T- career, and our 
experience in seeing a few cases of appendiceal 
coproliths emphasized, at least to me, the importance 
of these shadows m the lower right quadrant 


I am sure that Dr Thomas doesn’t want to leave 
with you the idea that the presence of such a shadow 
justifies a diagnosis of appendicitis on the part of 
the radiologist Rather, I think it should empha- 
size that in a patient who is hanng recurrent nght 
lower quadrant symptoms we should seriously con- 
sider appendiceal disease and the surgeon should be 
on the alert for the discovery of the condition and 
its comphcations 

The presence of coprohths in the appendix is im- 
portant because, as these cases emphasize, when the 
patients are allowed to continue with recurrent 
attacks of appendiatis, serious comphcations maj^ 
result If we can help avoid these bj^ contributing 
this httle roentgenologic bit, I think this review of so- 
called “old stuff’ has justified itself 

Paul C Swenson (Philadelphia, Penna ) I would 
like to ask Dr Thomas one question Has he found 
the origin for the calcium in these lumps? 

Dr Thomas (closing) Dr Swenson has asked 
concermng the formation of the coproliths It is 
beheved that their formation may be siimlar to that 
described by Phemister et al in the Annals of Sur- 
gery, in October 1931 and 1932 In these articles, 
it is postulated that stones of high calcium carbonate 
content are formed only after obstruction of the 
gallbladder Because most of the appendiceal 
coproliths contam a high percentage of calaum car- 
bonate, the same mechanism probably exists 


SUMARIO 

Coprolitos Apendiculares Su Importancia Quinirgica 


Recilcase la iraportanaa del diagndstico 
de los coprolitos apendictdares, en parti- 
cular por creerse que ese diagndstico justi- 
fica la inten^enadn cruenta 

Comunlcanse seis casos, en 4 de los 
cuales p6nese de manifiesto la gravedad 
del estado cuando sobreviene perforaadn 
del ap6ndice Esta pequena sene com- 
prende uno de los 4 mayores coprolitos 
desentos liasta ahora 3 0X15 cm 

Cuando se considera cl diagndstico de 


“apendiatis cr6mca,” debe hacerse una 
radiografia del abdomen con el enfermo 
en posiadn supma, a fin de excluir la posi- 
bilidad de coprolitos apendiculares cala- 
ficados, pero recordando la imposibilidad 
de hacer roentgenogrdficamente el diagnds- 
tico de la apendicitis erdmea S61o cabe 
colegir que, cuando ima histona bien de- 
fimda concuerda con el diagndstico radio- 
grdfico de coprohto apendicular, resultard 
benefiaosa una operacidn por apendiatis 
recurrente admea 


Problems in the Diagnosis of Cancer of the CoW 

KENNETH S DAVIS, M D , and WILLIAM H DANIEL, M D 
Los Angeles, CaliL 


W E CANNOT View ivith complacency 
the fact that almost a year has elapsed 
before the average patient with cancer of 
the colon has an accurate diagnosis made 
Furthermore, there are no symptoms 
which can be designated as distinctive of a 
mahgnant growth of the colon, these vary- 
mg widely, depending on the location and 
the gross form of the tumor and on the 
presence or absence of comphcatmg factors 
such as ulceration, perforation, obstruction, 
secondary infection, and hemorrhage 
The colon is the site of many other 
pathological processes which resemble can- 
cer in their climcal and roentgenologic 
manifestations Many patients are oper- 
ated on for appendicitis only to have a 
cancer m the proximal colon disclosed 
Ileocecal tuberculosis and regional enter- 
itis may also simulate carcmoma In the 
distal colon, diverticuhtis, espeaally with 
an inflammatory mass, often cannot be 
differentiated from cancer In the rec- 
tum, operations are frequently done for 
hemorrhoids only to have a cancer dis- 
closed at a later date 

SYMPTOMS 

Caiicer of the Colon Accordmg to Ran- 
km, it IS impossible to correlate symptoms 


per cent of carcmomas of the cecum and 
ascending colon falhng m Group 1 were 
diagnosed as appendiatis, 90 per cent of 
these patients complained of pam and 
soreness in the lower right quadrant of the 
abdomen from two to rune months before 
exploratory operation In Group 2, the 
weakness and anemia are not accompanied 
by visible bleedmg from the rectum It is 
m this group that a thorough roentgeno 
graphic study is mdicated, not only of the 
colon but of the entire gastro-mtestmal 
tract 

In the distal colon, obstructive phe- 
nomena dommate the clmical picture, 
smce cancers in this region tend to be 
encirclmg m type, causmg progressive 
stenosis Furthermore, the fecal content 
in the left half of the colon is hard and 
formed and can be forced only with diffi- 
culty through a closmg segment A his- 
tory of progressive constipation can be 
obtamed m from 50 to 60 per cent of these 
cases 

In acute obstruction of the colon, the 
symptoms are very similar to those of 
small bowel obstruction, with marked ab- 
dommal distention and evidence of hy- 
peractive peristalsis In these cases a 

^ _ _ "scout" roentgenogram of the abdomen 

and signs referable to the entire colon as is mdicated, as it wiU aid materially m 
if it were a smgle organ, because of the locahzmg the pomt of obstruction 
wide differences m the proximal and distal The appearance of bright or dark red 
portions, both structurally and function- blood m the stool, especially if it persists 
ally On his basis of s3miptomatology, can- on repeated exammations, suggests the 
cer m the proximal colon may be divided possibihty of a ^ncer distal to the splenic 
into three groups ( 1 ) the dyspeptic group, flexure of the colon Lesions m the proxi- 
usuaUy diagnosed as chrome appendicitis mal colon seldom cause bleedmg, if they 
or cholecystitis, (2) the group charac- do, the blood is dark m color and tarry 
tenzed by imexplamed anerma and weak- in consistency 

ness (3) the group m which a tumor is Cancer of the Rectum and Rectostgmotd 
discovered acadentally, or m the course Cancers of the rectum may cause early 

of T^outme exammation Twenty-six symptoms, but m a majority of cases the 

'TiTesented at the Thirty second Annual Meeting of the Radiological Society of North America Chicago R, 

Dec 1-6, 19^6 
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patient either disregards them or they 
are misinterpreted The average dura- 
tion of symptoms before diagnosis, as 
given by Rankm, is approximately twelve 
months The most frequently en- 
countered symptoms are bleeding and 
changes m bowel habit , frequent desue to 
stool, often mistaken for diarrhea, with 
the passage of blood or mucus, predomi- 
nates Loss of weight and strength are 
worthless symptoms m the early recogm- 
tion of the condition To wait for the so- 
called textbook symptoms to appear, as 
anenua, loss of weight and strength, pal- 
pable mass, etc , is merely to postpone the 
diagnosis until there is no hope for cure 

DIAGNOSIS 

Diagnostic errors m the recogmtion of 
cancer of the colon are both of omission 
and commission Failure to make a proper 
exammation results m more errors m 
diagnosis than any other factor The 
first point of exammation should be the 
rectum and sigmoid colon, smce the ma- 
]onty of cancers of the colon are found m 
these areas Seventy-five per cent of 
cancers of the rectum are withm reach of 
the examinmg finger, the remamder can 
usually be visualized through the procto- 
scope The digital and the proctoscopic 
examination should always precede the 
roentgenological study Palpation of the 
rectum should be done m the left lateral 
position, it IS followed by sigmoidoscopic 
examination m the mverted position if the 
mstrument cannot be passed the desired 
length while the patient is l 5 nng on the 
side 

If a definite advanced lesion is found by 
palpation and visualized through the m- 
strument, x-ray examination is usually 
unnecessary If tlie lesion is annular and 
obstrucbng, the use of the banum enema 
IS contraindicated, smce a partial obstruc- 
tion may be converted into a complete 
one by Uie banum 

If a non-obstnicting lesion is seen by tlie 
proctologist and sjmptoms of obstruction 
are present, a banum enema study should 
be done, as it may shon a second lesion in 


another segment of the colon, multiple 
growths bemg not uncommon The bar- 
ium enema should always precede the oral 
meal for two reasons (1) Banum by 
mouth IS dangerous m the presence of an 
obstructmg lesion and may produce an 
acute obstruction (2) The motor meal 
study IS of far less value in ruhng out an 
orgamc lesion, owmg to the irregular dis- 
tnbutaon of the banum throughout the 
lumen of the colon 

If one or more polyps are found m the 
proctoscopic study, the au-contrast bar- 
ium enema as employed by Weber is es- 
sential, smce polyps are often multiple 
If blood IS a constant findmg m repeated 
exammations with the sigmoidoscope and 
all local causes are ruled out, the plam 
banum enema followed by an au-contrast 
study IS essential This should be re- 
peated several times if the findmgs are 
negative or mdetenmnate In the event 
that no lesion is demonstrated by the x-ray 
and blood contmues to be present, an ex- 
ploratory operation is justified 

The sigmoid colon can well be termed the 
silent area of the gastro-mtestmal tract, 
as it frequently drops downward behmd 
the upper rectum and m some mstances 
cannot be visuahzed, regardless of the 
posibon of the patient The enema may 
pass through a lesion without obstruction 
and the lesion not be seen Furthermore, 
a tumor m the sigmoid may intussuscept 
mto the upper rectum and not be revealed 
by the banum enema although readily 
seen through the proctoscope 

Frequent sigmoidoscopic exammations 
are helpful m differenbatmg between 
mahgnant and inflammatory lesions, es- 
peaally m the presence of diverticuhtis, 
where the roentgen findmgs are mdetemu- 
nate Bleeding from a diverticuhtis is 
rare, whereas the constant appearance of 
blood points to cancer 

DIFFERENTIAL DIAGNOSIS 

Cancer of the colon accounts for about 
70 per cent of required operations on the 
colon, so that it would seem adnsable to 
consider a mahgnant growtli in the differ- 
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per cent of carcinomas of the cecum and 
ascending colon falhng in Group 1 were 
diagnosed as appendicitis, 90 per cent of 
these patients complamed of pam and 
soreness m the lower nght quadrant of the 
abdomen from two to nme months before 
evploratoiy operation In Group 2, the 
weakness and anemia are not accompanied 
by visible bleedmg from the rectum It is 
m this group that a thorough roentgeno- 
graphic study is mdicated, not only of the 
colon but of the entire gastro-mtestmal 
tract 

In the distal colon, obstructive phe- 
nomena dominate the chnical picture, 
smce cancers m this region tend to be 
enorclmg m type, causing progressive 
stenosis Furthermore, the fecal content 
in the left half of the colon is hard and 
formed and can be forced only with diffi- 
culty through a closmg segment A his- 
tory of progressive constipation can be 
obtamed in from 50 to 60 per cent of these 
cases 

In acute obstruction of the colon, the 
symptoms are very smular to those of 
small bowel obstruction, with marked ab- 
dommal distention and evidence of hy- 
peractive peristalsis In these cases a 
“scout" roentgenogram of the abdomen 

. , ,o indicated, as it will aid materially m 

and signs referable to the mtme colon the pomt of obstruction 

if it were a smgle organ, because o appearance of bright or dark red 

wide differences m the proximal and mstai espeaally ff it persists 

portions, both structurally and function- j-eoeated exammations, suggests the 
allv On his basis of symptomatolo^, c^- , of a cancer distal to the splemc 

the proximal colon may be flexure of the colon Lesions in the proxi- 

colon seldom cause bleedmg, if they 


W E CANNOT View With complacency 
the fact that almost a year has elapsed 
before the average patient with cancer of 
the colon has an accurate diagnosis made 
Furthermore, there are no symptoms 
which can be designated as distmctive of a 
mahgnant growth of the colon, these vary- 
mg widely, dependmg on the location and 
the gross form of the tumor and on the 
presence or absence of complicatmg factors 
such as ulceration, perforation, obstruction, 
secondary infection, and hemorrhage 

The colon is the site of many other 
pathological processes which resemble can- 
cer in them clmical and roentgenologic 
manifestations Many patients are oper 
ated on for appendiatis only to have a 
cancer m the proximal colon disclose 
Ileocecal tuberculosis and regional ento- 
itis may also simulate carcmoma 
distal colon, diverticuhtis, especially wim 
an inflammatory mass, often caimot be 
differentiated from cancer In the rec- 
tum, operations are frequently done tor 
hemorrhoids only to have a cancer s 
closed at a later date 

SYMPTOMS 

Cancer of the Colon Accordmg to Ran- 
kin It IS unpossible to correlate symptoms 
and signs referable to the entire colon ^ 


ally 

ccT in — — — 

into three groups (1) the dyspeptic group, 
usuallY diagnosed as chrome appendicitis 
or cholecystitis, (2) the group charac- 
temed by unexplamed anemia and weak- 
ness (3) the group m which a tumor is 
dSovered acadentally, or in course 
exaimnation Twenty-six 


mai coiuu — T j 

do the blood is dark m color and tarry 

in consistencj j . 

Cancer of the Rectum and Rectosigmoid 
Cancers of the rectum may cause early 
symptoms, but m a majonty of cases the 
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David G Pugh, M D (Rochester, Islinn ) Dr 
Davis has ably discussed many problems that are 
encountered m the diagnosis of carcinoma of the 
colon I am espeaally pleased that he recom- 
mended the proctosigmoidoscopic exammation as an 
adjunct to the roentgenologic exammation of the 
colon The proctosigmoidoscopic examination is 
the best method of diugnosmg lesions of the rectum 
and rectosigmoid and it is especiall} valuable m the 
recognition of inflammatory diseases of the colon if 
the lower segments are involved If at all possible, 
this examination should precede the roentgen exami- 
nation Under such circumstances the roentgenolo- 
gist wfll need to be concerned only with that part of 
the colon that is above the proctologist's vision 

If a proctosigmoidoscopic exammation is not ob- 
tainable, it IS necessary to examine the entire colon, 
mcludmg the lower segments, by roentgenologic 
methods By use of the customary roentgenologic 
technic all of the colon that can be palpated — and 
that mcludes all but the rectum, rectosigmoid, and 
varying lengths of the sigmoid — can be satisfactorily 
examined In order to examme those lower seg- 


ments, a double-contrast study must be done, 
Ordmarily double-contrast studies of the rectum and 
lower part of the sigmoid are not satisfactory when 
the upper part of the colon is also exammed, smce 
too much fluid remams m the bowel after efforts at 
evacuation and often there is barium mixture m the 
termmal ileum. It is therefore usually necessary 
that a localized au study of the lower part of the 
colon be done a day or so later In this way an 
excellent roentgenologic view of this segment of the 
bowel can be obtamed, but this does not approach 
the degree of accuracy that is obtamed by a procto- 
sigmoidoscopic exammation It seems to me, 
therefore, that a combmation of proctosigmoido- 
scopic and roentgenologic exammation is ideal if a 
complete study of the colon is desired 

Kenneth S Davis, M D (clostng) There is 
one pomt I failed to mention m my paper That is, 
before we giTC anj banum at all by mouth, for what- 
ever reasons, we always take a scout roentgenogram 
of the abdomen to see if there is any distention with 
gas In the presence of an excessive amount of gas 
we do not give banum by mouth. 


SUMARIO 

Problemas Planteados por el DiagncJsfaco del Cdncer del Colon 


En la exploraadn comente del colon, 
el examen digital debe ser lo prunero, pues 
75 por aento de los cdnceres del recto son 
accesibles al dedo explorador Luego debe 
vemr el estudio sigmoidoscdpico Si este 
examen revela ima lesidn avanzada, el es- 
tudio roentgenoldgico suele resultar mne- 
cesano 

El enema de bano debe preceder siempre 
al bano por vda oral, pues el filtimo es peb- 
groso SI existen lesiones obstructoras Si 
los hallazgos radioldgicos no son termi- 


nantes o si persisten los sintomas, bay que 
repetir el examen 

Si la proctoscopia revela uno o mds 
p6bpos, debe ejecutarse un estudio con el 
neumo-enema de bano de contraste, que 
emplea Weber, dado que los p6bpos son a 
menudo multiples 

Si se encuentra hemorragia persistente 
en exdmenes sigmoidoscdpicos repetidos, 
estd mdicada una operaadn exploradora a 
pesar de los hallazgos roentgenoldgicos 
negativos 
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ential diagnosis unless it can be con- 
clusively proved othenvise 

In the provimal colon, appendiceal ab- 
scess, hyperplastic ileocecal tuberculosis, 
actinomycosis, regional ententis, and in- 
tussusception must be differentiated from 
carcmoma 

In the distal colon, the filling defect pro- 
duced by diverticulitis more closely simu- 
lates cancer than any other lesion, the 
filling defect may be due to persistent 
spasticity or be a true defect resulbng 


persistence of symptoms, the exammation 
should be repeated 

If one or more polyps are found m the 
proctoscopic study, an air-contrast banum 
enema study as employed by Weber should 
be done, smce polyps are often multiple 

If persistent bleeding is found in re- 
peated sigmoidoscopic examinations, sur- 
gical exploration is mdicated despite nega- 
tive roentgen findmgs 

2131 West 3d St 
I/OS Angeles 6 Calif 


from encroachment on the lumen of the 
bowel by pencohc inflammatory tissue 
The differentiation is rendered more diffi- 
cult with the presence of diverticula else- 
where m the colon 

In chrome ulcerative colitis, the proc- 
toscopic examination, if done by an ex- 
perienced proctologist, gives the most im- 
portant data for diagnosis 

Sigmoidoscopic exammation should be 
the rule m cases with symptoms suggestmg 
colitis or dysentery, to exclude carcmoma 
This should be followed by the banum 
enema study Segmental chrome ulcera- 
tive cohbs may produce the classic roent- 
gen findmgs of carcmoma, namely ob- 
struction, fiUmg defect, and palpable mass 

In polyposis of the colon, one should 
always keep m mmd the high mcidence of 
mahgnant change, especially in cases of 
diffuse polyposis, and raical surgical 
treatment should be considered m these 
cases 


conclusions 


In the routme exammation of the colon, 
the digital exammation should be first, as 
75 per cent of cancers of the rectum can be 
reached by the examimng finger This 
should be followed by the sigmoidoscopic 
study If an advanced lesion is found m 
this exammation, the x-ray study is usually 


utinecessaiy . , . 

The banum enema should always pre- 
cede oral admimstration of banum, since 
banum by mouth is dangerous if obstimct- 
mTlSioi are present If the roentgen 
todSs are not conclusrve or .f there a 


DISCUSSION 

Maunce Feldman, M D (Baltimore, Md) A 
sun ey of the statistics on failure to diagnose cancer 
of the colon is not aiailable at the present time. 
Errors in the roentgen diagnosis, however, are com 
mon to all roentgenologists Our goal should be to 
keep these errors to a minimum 

It IS noteworthy that at times the roentgen e-xami 
nation of the colon is misleadmg and for that reason 
one should not neglect the climcal observations and 
proctoscopic, sigmoidoscopic, and stool exammations 
m any case of suspected colonic disease. 

The roentgen diagnosis of carcmoma of the colon 
presents manj pitfalls, which Dr Davis and Dr 
Daniel have well outhned Early and even moder 
ntelj late cases of carcmoma of the colon may be 
overlooked or obscured as a result, first, of the site 
of the lesion , second, over-fiUmg of the area involved, 
third, overlappmg of loops of bowel, fourth, a 
mmimal lesion, fifth, the pathologic type of carci 
noma 

To obtam the best diagnostic result the followmg 
measures must be utilized 

First, use as thm a banum solution as is possible 
Second, observe the flow of the opaque medium 
carefully under the fluoroscope. 

Third, study the colon m the prone, supme, and 
oblique positions 

Fourth, look upon any area of incomplete filling 
or segmental emptymg with suspiaon 

Fifth repeat the colon enema in all suspected 
cases 

Sixth correlate the clinical manifestations 
Seienth in all cases of blood in the stools, either 
occult or \ isible, where the source in tlie upper tract 
has been ehminated, repeated studj of the colon is 
not only necessaiy but imperative 

I might suggest that the colonic roentgen studs 
be planned m two stages especially for exammation 
of the lower colon, the rectum, and sigmoid The 
first stage is to fiU the rectum and partiallj fill the 
sigmoid and take a senes of films of the rectum and 
sigmoid onls in tlie second tj pc, the colon is com 
plctels filled This procedure svill eliminate oscr 
shadowing of redundant loops of colon, and oscr- 
shadowing of the terminal deura 



Fig 1 A Admission roentgenogram showing osteoblastic metastases involving the lumbar spine, sacrum, 

pelvis and upper ends of the femurs 

B Roentgenogram of same patient five months after institution of stilbestrol treatment shoinng a notable 
decrease in the number and density of the metastatic areas 


and pelvis, separately or m conjunction 
with intravenous pyelograms, revealed 
osseous metastases m 29 patients The 
predominant type of bone involvement was 
osteoblastic In only 2 cases were true 
osteolytic metastatic lesions demonstrable 
Of the 29 patients showing osseous 
metastases, 6 were treated by orchiectomy 
alone, 21 had orchiectomy plus stilbestrol 
therapy, and 2 were given stilbestrol 
inthout castration Transurethral re- 
section was required m 11 of these cases, 
while 10 had \-ray therap}’’ either before or 
after admission for treatment 

Table I outlines the changes noted in 
the appearance of the osseous metastases 
following estrogenic therapy In 3 pa- 
tients, demonstrable osseous metastases 
de\ eloped some time after estrogenic ther- 
apy, had been instituted (ten months, 
sixteen monUis, two months) In 2 in- 
stances, there was no notable change in 
the appearance of the metastatic areas at 
follow -up examination In 4 cases the 


Table I X Ra\ Changes in Metastases Follow- 
ing ORCHiECTOin and/or Stilbestrol Therapi 


Metastases developed 3 

No change m metastases 2 

Metastases progressed unchanged in character 4 

Metastases become more discrete 5 

Improved 2 

Improved but recurred 1 

Disappeared 2 

No follow up 10 

Total 29 


osseous metastases progressed unchanged 
in spite of therapy , in 5 they became more 
dense and more discrete 

The follow-up roentgenograms in 2 cases 
showed definite improxement, evidenced 
by a diminution m the amount of involve- 
ment of the bone The onginal configura- 
tion of the metastatic area, however, had 
not changed m character Figure 1 is an 
illustration of such a case The patient 
was a 74-year-old male who was admitted 
to the hospital in hfarch 1944, because of 
vomiting The clinical diagnosis was car- 
cinoma of the prostate Roentgenograms 


Effects of Estrogenic Therapy* on Osseous ^Metastases 

from Carcinoma of the Prostate' 

WILLIAM C MacCARTY, IR, MD 
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T he increasing role played by hor- 
monal tlierapy m the treatment of 
certain types of malignant growth, es- 
peaally carcinoma of the female and male 
breasts and of the prostate gland, has 
prompted this study Huggins (1), in his 
ongmal report on orchiectomy as a method 
of treatment for carcinoma of the prostate, 
noted that 15 of his 21 patients who had 
been treated by orchiectomy had osseous 
metastases Of these, he states “In all 
cases m which metastases were present, 
which were followed for long penods, 
increased osteosclerosis of the metastases 
was obsen^ed \vithm three to six months 
after castration ” Nesbit and Cum- 
mings (2) review the results obtained by 
orchiectomy in 75 patients with carcinoma 
of the prostate, of whom 31 had osseous 
metastases In 4 of 12 cases which were 
followed six months after orchiectomy, 
defimte regression of the metastases was 
observed Alyea and Henderson (3) re- 
port that “followmg castration there is a 
distmct smoothmg and sclerosmg of the 
bone detail, approaching more normal 
type of bone ” Nathanson (4) states that 
bone metastases may no longer be visible 
by x-ray, followmg orchiectomy Our 
experience durmg the past four years 
closely parallels the work of these investi- 
gators 

From 1942 to 1945, mclusive, 67 patients 
with carcmoma of the prostate gland were 
treated m the Mary Hitchcock Memorial 
Hospital The basis for diagnosis was 
chmcal evidence of the primary carci- 
noma, with or without osseous metastases 

plus a positive biopsy m shghtly over half 
nf the cases The oldest patient m the 
was S7 yeaxs of age. tie youngest 

estrogenic therapy 


■ The words 
^'Accepted for pnbhcntion m October 194G 


52 years, the average age was 69 The 
initial symptom m 43 cases was referable 
directly to the unnary tract Eleien 
patients complained of pain of the skeletal 
tjrpe, usually in the pelvis or hips, m addi 
tion to the usual symptoms brought about 
by prostatic enlargement Nme of the 
patients complained of bone pain as the 
only initial symptom The remainder of 
the group presented themselves for rea 
sons which at the time were not considered 
related to prostatic disease 

Biopsy specimens were obtamed in all 
cases requiring transurethral resection 
for bladder neck obstruction This pro- 
cedure was earned out on 37 of the 6/ 
patients The diagnosis returned from 
the laboratory was adenocaremoma in So 
mstances and bemgn hypertrophied pro- 
static tissue m 2 patients The latter re- 
port IS understandable when one considers 
how httle of the entire gland may be re- 
moved m aUeviatmg bladder neck ob- 
struction 

At the time this study was earned out, 
orchiectomy and/or stilbestrol therapy 
were the procedures of choice m treating 
carcinoma of the prostate Orchiectomy 
was performed 51 times m this senes 
Most of these patients, in addition, had 
received stilbestrol pnor to surgery or 
were discharged on a maintenance dose of 
the drug Sixteen patients were treated 
with stilbestrol alone Transurethral re- 
section was necessary because of bladder 
neck obstruction m 37 of the entire group 
In 13 mstances, x-ray therapy had been 
instituted either pnor to estrogenic ther- 
apy or was required subsequently to 
control pain 

Roentgenograms of the lumbar spine 

as used m tins paper imply orchiectomy and/or the use of the drug stilbcs 
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Fig 2 C Roentgenogram of patient shonm m Figs 2A and 2B five months after 
the metastatic lesions had apparently disappeared There are non extensive diffuse 
metastases throughout the entire pelvis 


revealed osteoblastic metastases m the 
pelvis and lumbar vertebrae (Fig lA) 
Treatment was by stilbestrol alone, with 
excellent temporary clmical improvement 
lastmg five months An orchiectomy was 
performed in August 1944 In spite of 
temporar)"^ s}Tnptomatic relief and a notice- 
able improvement in the appearance of the 
osseous metastases (Fig IB), the patient 
died in November 1944, eight months after 
treatment was instituted 
Figure 2 illustrates one of the most 
unusual clianges obsen ed in the metastatic 
processes and is the only such case m this 
senes The patient was a 70-3'^ear-old man 
m iihose case a diagnosis of carcinoma of 
the prostate had been established else- 
where m 1941, following a transurethral 
resection He had also received \-ra) 
treatment for low back and pehnc pam 
He was admitted to our hospital m 1942, 
complaining of dysuna Roentgenograms 
(Fig 2A) re\ ealed osteoblastic metastases 
Orclncctom} was earned out and the pa- 
tient was discharged on a maintenance 
dose of stilbestrol Follow-up roentgeno- 


grams revealed no change m the appearance 
of the metastases m May 1943, but m 
June 1944 they had practically disap- 
peared (Fig 2B) 'l\rhen the patient was 
last seen m November 1944, however, he 
was faihng rapidly, and extensive osteo- 
blasbc metastases of a different type from 
those seen onginalty were demonstrable 
(Fig 2C) 

The most striking roentgenographic 
changes were noted m the two patients m 
whom we considered the bony metastases 
to have disappeared The first of these 
patients was a 77-year-old male w'ho was 
admitted in March 1942, with a dysuna of 
five years’ duration Roentgenograms 
(Fig 3A) in conjunction wnth an mtra- 
venous pyelogram revealed an osteol^iic 
process in the left pubic bone A bilateral 
orchiectomy was performed as the sole 
method of treatment When the patient 
was last seen, m October 1943, mneteen 
montlis later, there had been a complete 
recalcification and filhng in of the meta- 
static area (Fig 3B), and he wassnnptom- 
free 


Fig 2 

rounded 


A Admission roentgenogram of a seventj year old man showing multiple 
irregular areas of varying size throughout the pelvis representmg osteoblasUc 


°'B^*^oentgenogram of same patient 


twenty-two months after institution of estrogenic 
disappearance of the pel\nc metastases Sec also 


Fig 2C 
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Tir 4 A and B Rocntgcnogranis rc\caling c^tc^sl^c mctastases in\olving particular!} the bodies 
of the third and fourth lumbar scrtcbrac and the bones of the pehas 

C and D Roentgenograms of the same patient taken eighteen months after orchiectom} and institu 
tion of slilbestrol therap} The osteoblastic metastascs m\ ohang the \ ertebrae and peleas ha\ e complctcl} 
ihsapptarcd 
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The second patient, in whom similar 
changes were noted, was a 50-year-oId 
male who had had knorni carcmoma of the 
prostate for eight years He had had four 
previous transurethral resections, the first 
m 1934, elsewhere, the second and third m 
our hospital m 1937 and 193S, respectively, 
and the fourth elsewhere in 1940 In each 
mstance, a diagnosis of adenocarcmoma 
had been returned from the laboratory 
The pathological sections obtained in 
1934 were re'suewed by our pathologist 
Osteoblastic metastases were known to 
have been present smce 193S A senes of 
\-ray treatments was duected over the 
pelvis in 1940 In November 1942, the 
patient was admitted agam because of pain 
m the back and pelvis, as well as d 3 'suria 
R,oentgenograms taken at the time showed 
osteoblastic metastases in the lumbar verte- 
brae and the pehnc bones (Fig 4 A and B) 
Orchiectomy was performed and the pa- 
tient was discharged on stilbestrol ther- 
apy Eight months later he returned for 
the removal of a bladder stone No change 
was noted in the areas of osseous me- 
tastases In May 1944, eighteen months 
after orchiectomy, roentgenograms (Fig 4 
C and D) revealed complete disappearance 
of the metastatic areas The patient has 
been seen repeatedly smce that time 
There has been no recurrence of the osse- 
ous metastases and he is clmically well, 
except for occasional attacks of cystitis, 
eleven )'^ears after the diagnosis was estab- 
lished and thirty-four months after orchi- 
ectomy 

Of the 29 patients with osseous metas- 
tases, 10 failed to return after them origi- 
nal visit to the hospital The average 
duration of follow-up for the 19 who 
returned for check-up and further treat- 
ment was 14 2 months The longest was 
48 months 

Table II is a summary of the climcal re- 
sults obtamed m the entue senes of 67 
cases It is noted that approximately one- 
third of the patients improved, one-tbird 


Table II Cuvical Results of Treatment of 
Prostatic Carcinoma 

No foIloH up 26 

Improved 2-1 

Dead (includes cases which improved temporarily) 
Temporary improvement only 
Worse 
No change 

were not followed, and one-third were un- 
affected so far as the course of their dis- 
ease was concerned 

SUMMARY 

Durmg a four-year period, 1942-45 in- 
clusive, 67 patients with carcinoma of the 
prostate gland received estrogenic therapy 
Twenty-mne of these patients had roent- 
genographic emdence of osseous metas- 
tases Nineteen of the latter were fol- 
lowed over a penod averagmg 14 2 months 
Unusual changes were obsert'^ed m the 
osseous metastases, unlike those noted 
pnor to estrogenic therapy The charac- 
teristics of these alterations in the roent- 
genographic appearance of the osseous 
metastases have been descnbed 

CONCLUSION 

The radiologist m mterpretmg roent- 
genograms which demonstrate osseous 
metastases from carcmoma of the prostate 
should be familiar with the alterations m 
the bone lesions produced by estrogenic 
therapy 

Hitchcock Clinic 
Hanover N H 
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SUMARIO 

Efectos de la Estrogenoterapia sobre las Mel^asis Oseas del Carcinoma Prost^hco 
Durante un cuatremo (1942-1946) 67 minuci6n de la cantidad de hueso invadido, 


enfermos con carcmoma de la prdstata fue- 
ron tratados con estrdgeno Vemte y 
nueve de esos enfermos tenian signos radio- 
grificos de met^tasis 6seas, y 19 de 4stos 
fueron observados durante un periodo 
subsigmente que promedid 14 2 meses 
En las metdstasis not4ronse alteraciones 
peculiares y distmtas de las observadas 
antes de la estrogenoterapia 

En 5 casos las metdstasis se volvieron 
mds espesas y mds discretas, en 2 bubo 
mejoria bien defimda segbn revel6 la dis- 


aimque no se modified la configuracidn 
pnnutiva de la zona metastdtica En 1 
caso las metdstasis prdcticamente desa- 
parecieron, pero fueron segmdas de extensas 
metdstasis osteobldsticas de im tipo dis- 
tmto En 2 casos la desapancidn de las 
metdstasis fud completa 

A1 mterpretar roentgenogramas que re- 
velan metdstasis dseas de un carcmoma 
prostdtico, el radidlogo debe estar famiban- 
zado con las alteraaones que produce la 
estrogenoterapia en las lesiones dseas 
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T he results of treatment of cerebral 
tumours by radiotherapy are generally 
admitted to be very unsatisfactory, al- 
though recently Peirce, Cone, Elvidge, 
and Tye (14) report rather more hopeful 
results AVe have little knowledge of what 
types of cerebral tumour, if any, are smt- 
able for radiotherapy (Bailey, 4, Bailey, 
Sosman, and Van Dessel, 5, Alpers and 
Pancoast, 1 , Tarlov, 21) There is a good 
deal of evidence, also, that doses of v-rays 
or gamma rays likely to be effective in 
destroymg a tumour have a destructive 
effect on brain tissue (Fischer and Hol- 
f elder, 8 , Lyman, Kupalov, and Scholz, 11 , 
Scholz, 17 and 18, Scholz and Hsu, 19, 
Markiewicz, 12, Wachowski and Chen- 
ault, 22), as well as on the skull (Camp and 
Moreton, 7) 

It seemed, therefore, that it would be 
useful to mvestigate the effects of radiation 
on expenmental cerebral tumours m am- 
mals 

PART I 

The production of cerebral tumours by 
the mtroduction of carcmogens mto the 
bram tissue of expenmental ammals is not 
an entirely simple matter, the results vary 
accordmg to the species and stram of am- 
mal carcmogemc substance and techmque 
used Most of the earher attempts were 
unsuccessful Askanazy (2) claimed to 
have obtamed chondrosarcomata m the 
rabbit cerebellum as a result of mtroducmg 
benzpyrene m ohve oil or beef fat, but his 
results are questioned by Zimmerman and 
Arnold (28), while Bertrand and Gruner 
(6) foimd no true ghogenous neoplasia after 


injectmg benzp)Tene m lanolin, paraffin 
oil, or vasehne mto the brams of rabbits 
Weil (23), working on rats, appears to have 
been the first to obtam undeniable gho- 
mata He used crystalhne dibenzanthra- 
cene m cholesterol, as well as styryl 430 in 
sahne, with the former he obtained one 
invasive tumour among many failures, but 
with the latter he was usually able to in- 
duce tumours resembhng human gho- 
blastomata or merungiomata dependmg on 
the site of ongm Sehgman and Shear 
(20) failed to produce ghomata m rats, 
mice, cats, or gumea-pigs by br^ mjec- 
tions of methylcholanthrene m vanous 
media, but succeeded with mice when the 
carcinogen was mtroduced m the form of 
pellets, a result which was confirmed by 
Peers (13) who, however, got negabve 
results m rats and rabbits when he used 
benzpyrene either in the sohd form or di^ 
solved m vanous media Zimmerman and 
Arnold (3, 25-29), m an extensive mvestiga- 
tion, have produced sarcomata and gho- 
mata of vanous types m the brams of some 
pure strains of nuce by the use of methyl- 
cholanthrene, benzpyrene, and dibenz- 
anthracene pellets These tumours could 
be preserved through several generations of 
host animals by graftmg them under the 
skm of the back, as well as into the antenor 
chamber of the eye (Freeman and Zimmer- 
man, 9) Later Russell (16) obtamed 
cerebral tumours m rats by the use of pel- 
lets composed of a mixture of cholesterol 
and methylcholanthrene, and Lopez (10) 
produced a cerebral glioma by feedmg a rat 
with 2-acetyl-aminofluorene 

In the present investigation, attempts to 
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produce cerebral tumours in mice by the the anaesthetic m an mcubator at 37 C 
mtroduction of benzpyrene powder re- before bemg returned to their mothers 
suited in two sarcomata m a total of 131 Aseptic precautions were, as far as- pos- 


ammals , benzpyrene pellets made accord- 
mg to the method described by Zimmerman 
and Arnold (28) produced no tumours m 13 
animals, and methylcholanthrene pellets 
have, at the time of wntmg (339 days 
after the implantation) produced one sar- 
coma among 31 animals The mtroduc- 
tion of methylcholanthrene powder has 
been much more successful, 24 sarcomata 
and 10 ghomata ha-vmg been obtamed m 77 
arumals The present paper deals only 
with the experiments m which methyl- 
cholanthrene powder was used 

Owmg to experimental difficulties, which 
will be descnbed later, only one ghoma was 
preserved by transplantation, but this has 
now been transmitted to 103 nuce, 49 of 
which have been subjected to x-ray irra- 
diation 

Method Two strams of mice were used 
for the production of the mduced tumours, 
the albino Ni stram, ongmally obtamed 
from the National Institute for Medical 
Research, London, and a mixed pigmented 
stock of uncertain ongm bred in the lab- 
oratory For the subsequent graftmg of 
the tumours the Ni stram only was used 
The operation of implanting the carcm- 
ogen was performed when the mice were 
two days old Under ether anaesthesia a 
central incision from the level of the 
shoulders to that of the eyes was made in 
the skin A semicircular flap was then cut 
in the skull with a small scalpel, and the 
methvlcholantlirene powder (Hoffmann- 
LaRoche) was injected into the left 
hemisphere For this the pomt of a wide 
gauge h) podemiic needle w as cut off and a 
small amount of the powdered methyl- 
cholanthrene pressed into the tip, a 
spcaal metal plunger w as used to push the 
nietln Icholanthrene deep into tlie bram 
tissue after the needle had been inserted 
into the hemisphere The skull flap was 
then allowed to drop back into position 
and the edges of the skin were fastened to- 
gether watli 2 per cent celloidm solution 
T lie animals were allowed to recoecr from 


sible, observed throughout the operation 
The ghoma used for graftmg was ob- 
tained from an animal 397 days after the 
implantation of methylcholanthrene The 
mouse was killed with chloroform and the 
brain was removed and cut open Part of 
the left hetmsphere, which showed many 
small haemorrhages, was cut out and 
placed m sterile sahne, while the rest of the 
bram was fixed m Zenker’s solution The 
bram tissue to be grafted was then cut mto 
small pieces and these were implanted m 
the brams of a htter of 2-day-old mice 
The method was similar to that used for 
the ongmal implantation of methylchol- 
anthrene except that a piece of tissue was 
cut out of the left hemisphere and the frag- 
ment of tumour placed m the hole so 
formed 

The grafted tumour fragments produced 
marked lumps on the heads of the host 
mice, and these were measured daily with 
cahpers as soon as they were big enough 
As far as possible, three measurements 
were taken anteroposterior, lateral, and 
the height above the top of the head A 
rough estimate of the volume of the tumour 
could be made from these measurements 
In each htter at least one of the tumours 
was allowed to grow untreated as a control, 
another was used for further grafting, while 
the rest were subjected to x-radiation as 
soon as possible after the lump was first 
noticed 

A certam number of the animals died un- 
expectedly and the tumours and brains of 
these were fixed in formahn The rest 
were killed when it was expected that they 
could not sunni e until the next day The 
brains of these were fixed m Zenker’s solu- 
tion Senal paraffin sections were cut at 
10/x and were stained in haematoxjflm and 
eosin, by Fculgen’s method, by a modifica- 
tion of the azan method, and by Mallorj^’s 
phosphotungstic aad haematoxylm Some 
specimens were stained by Wilder’s method 
for reticuhn fibres and by Alzheimer and 
Mann’s method for ghal fibres 


64 


Katharine Tansley 


Jul> 1017 


Results Thirty-five mice from the lab- 
oratory stock and 42 of the Ni strain, mak- 
ing 77 animals in all, were used for im- 
plantations of methylcholanthrene powder 
In the laboratory stock 13 sarcomata and 6 
gliomata developed Among the 24 sar- 
comata there were 4 rhabdomyosarcomata 
These v ere apparently due to some of the 
methylcholanthrene working back through 
the skull before healing of the bone had 
aken place 

There were some quite defimte macro- 
scopic differences between the induced 
sarcomata and gliomata which, ivith some 




Fig 1 Mouse w ith transplanted tumour 

experience, made it possible to be fairly 
sure to which group a given tumour be- 
longed even before it had been examined 
histologically All the sarcomata, mclud- 
ing the rhabdomyosarcomata, penetrated 
the skull at the site of the operation and 
produced a defimte lump on the top of the 
head, as well as some destruction of the 
brain The gliomata remained within the 
skull, producing at most a generahsed 
swelhng of the head A sarcoma was 
usually enclosed within a fibrous capsule, 
a glioma spread throughout the brain so 
that it was impossible to tell macroscopi- 
cally where the tumour tissue ended and 
healthy brain tissue began A character- 
istic feature of all the ghomata, whether 
induced or grafted, was the presence of 
numerous haemorrhages within the tu- 
mour 

Since an mduced glioma produced no 




Fig 2 Section through a transplanted ghoma 
(mouse 100c) Some normal brain tissue can be seen at 
the top of the photograph Note mitoses in the tumour 
Zenker, haematoxylin and eosin X410 


in its cage, and an exaimnation of its brain 
revealed the presence of the tumour, too 
late to make grafting possible As soon as 
this difficulty was realised, all the remain- 
ing animals were killed, about a year after 
the implantation of the methylcholan- 
threne Unfortunately, only one of these 
14 ammals was found to be beanng a 
tumour, but since this appeared to be a 
glioma, it was grafted into the brams of a 
fresh litter of Ni nuce and is the parent 
of all the grafted tumours with which 
the present mvestigation is concerned 
Each type of tumour obtamed, fibro- 
sarcoma, rhabdomyosarcoma, and ghoma, 
bred true to graft Several passages (a 
maximum of 7 m the case of the ghoma) 
made no difference m the histological 
appearance of the tumour tissue Since 
this paper is mainly concerned mth the 
maintenance and reactions of ghomata, the 
histology of the sarcomata ivill not be con- 
sidered here 

Grafts of ghoma tissue were successful 
in every ammal that sunaved the opera- 


very obnous external signs, it was often tion (85) The average interial elapsing 
extremely difficult to recognise its presence between the operation and the first appear- 
while the animal was alive Usually an ance of a lump or swelhng was tnenty- 
apparently healthy ammal was found dead three days, the longest period sixtv-fivc 
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Tig I Section through n triiispl uiuil ghomi 
{iuou«;(. MOa'), stniiicil b\ WiUlcrV imthwl for rctieuhn 
Note the absence of fibres c\ccpt nroinnl the eipill \r> 
Compare with Tigs -I and ') 7Liikcr Wilder XK2'> 

and the shortest ten daNS The accrage 
time for an induced glioma was 2‘I3 da>s. 
the longest and shortest penods being 1^)7 
and 170 days, respectively 
The grafted gliomata, probably because 
thee grew' so quickly, differed from those 
that were induced in that they usually 
broke tlirough the skull at tlic site of the 
operation, producing an easily recognisable 
lump on tlie head (Fig 1) 

Figure 2 show's a section of one of the 
grafted gliomata It is mainly composed 
of small cells w'lth star-shaped cytoplasm 
and IS relatively undifferentiated In gen- 
eral appearance it is like the cerebral tu- 
mour desenbed by Lopez in a rat and said 
by him to resemble a human glioblastoma 
isomorphe A fair number of mitoses are 
present Stainmg by Wilder’s and tlie 
azan teclinique show'ed no reticuhn fibres 
(Fig 3) except along the vessels On tlie 
other hand, Alzheimer and Mann's metliod 
for glial fibres revealed a fine network of 
blue-grey fibres connecting the tumour 
cells (Fig 4) In this respect the tumour 
show'ed a marked contrast to the sarco- 
mata, m w'hich many reticuhn and collagen 
fibres, all running roughly parallel to one 
another, w'ere easily demonstrated (Fig 5) 
These staining reactions proMde convincing 



1 Ig -I Aiiotlur p»rl of tliL tutnour shown in Fir I 
(inonsi flilAl, St iim-d b\ Abhciinir iinl M inn s niilhml 
forgltal fibras Note thi mlwcrk of fibris conncctniK 
the tumour cells Coinj) ire with 1 igs ,I iind 'i /inker, 
Alrhnnicr and Mann XS-'i 



Fig 5 Section throuRh a tniusiilnnlcd sarcoma 
(mouse - 120 ) slametl b> W'lldtr s mctUoil (or reticuhn 
Note the tiumerous fibres idl rumtnig roughly pand 
Icl comiectiug the tumour cells Comji ire with Figs 
I and 4 Feuker W'lldcr XS25 

evidence that the tumour really is a ghoma 
The tumour cells can be seen invading 
the brain particularly tlirough the peri- 
vascular and ventncular spaces , they also 
penetrate the actual brain tissue and are 
often grouped round the ganglion cells 
There is no reaction on the part of the 
normal brain tissue and no round-cell in- 
filtration 
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Residts Thirty-five mice from the lab- 
oratory stock and 42 of the Ni strain, mak- 
ing 77 animals m all, were used for im- 
plantations of methylcholanthrene powder 
In the laboratory stock 13 sarcomata and 6 
gliomata developed Among the 24 sar- 
comata there were 4 rhabdomyosarcomata 
These were apparently due to some of the 
methylcholanthrene working back through 
the skull before healing of the bone had 
aken place 

There were some quite defimte macro- 
scopic differences between the induced 
sarcomata and gliomata which, with some 



Fig 1 Mouse \\ ith transplanted tumour 

experience, made it possible to be fairly 
sure to which group a given tumour be- 
longed even before it had been exammed 
histologically All the sarcomata, mclud- 
ing the rhabdomyosarcomata, penetrated 
the skull at the site of the operation and 
produced a defimte lump on the top of the 
head, as well as some destruction of the 
brain The gliomata remained within the 
skuU, producing at most a generalised 
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Fig 2 Section through a transplanted ghoma 
(mouse 100c) Some normal brain tissue can he seen at 
the top of the photograph N ote mitoses in the turaonr 
Zenker, haematoxyhn and eosm X410 

in its cage, and an examination of its brain 
revealed the presence of the tumour, too 
late to make graftmg possible As soon as 
this difficulty was reahsed, all the remain 
ing animals were killed, about a year after 
the implantation of the methylcholan- 
threne Unfortunately, only one of these 
14 animals was found to be bearing a 
tumour, but since this appeared to be a 
ghoma, it was grafted into the brams of a 
fresh htter of Ni imce and is the parent 
of all the grafted tumours with which 
the present mvestigation is concerned 
Each type of tumour obtamed, fibro- 


swellmg of the head A sarcoma was 
usually enclosed within a fibrous capsule, 
a ghoma spread throughout the bram so 
that it was impossible to tell macroscopi- 
cally where the tumour tissue ended and 
healthy bram tissue began A character- 
istic feature of all the gliomata, whether 
induced or grafted, was the presence of 
numerous haemorrhages withm the tu- 


lour 

Since an mduced ghoma produced no 
erv obvious external signs, it was often 
^tremely difficult to recognise its pr^ence 
rhile the ammal was ahve Usually an 
pparently healthy ammal was found dead 


sarcoma, rhabdomyosarcoma, and glioma, 
bred true to graft Several passages (a 
maximum of 7 m the case of the ghoma) 
made no difference m the histological 
appearance of the tumour tissue Since 
this paper is mainly concerned witli the 
maintenance and reactions of gliomata, the 
histologv of the sarcomata will not be con- 
sidered here 

Grafts of ghoma tissue were successful 
in every ammal that survived the opera- 
tion (So) The average intenal elapsing 
between the operation and the first appear- 
ance of a lump or svellmg ■i\as tventy- 
three days, the longest period sixfi-five 
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Fig 8 (left) Growth of transplanted glioma m mouse lllc Irradiation mtli 3,247 r has had no very marked 
effect on the rate of growth Compare with Fig 9 Abscissae Time in days Oriinates Volume of tumour in 
cubic milhraeters 

Fig 9 (nght) Growth of transplanted ghoma in mouse Ilia This animal was a litter mate of lllo Both 
had a piece of the same tumour grafted into the bram on the same day, each first showed a measurable lump 
after eighteen days, each was e.\T>osed to a dose of 3,247 r four days later Note the decrease in size of the tumour 
after uradiation Abscissae Tune in days Ordinates Volume of tumour m cubic millimeters 


tube was adjusted and the exposure given 
The animals were sometimes restless in 
spite of the anaesthetic, so that it was 
necessary to fix the limbs and body to the 
base of the box with adhesive tape to pre- 
vent their movmg during the exposure 
The dose rate was detenmned with the 
apparatus set up as m Figure 6 but without 
the cover C m place, so that the beam of 
radiation could reach the ionization cham- 
ber of a Siemens dosage-rate meter 
mounted at a known distance below the 
centre of the box The dose rate at the 
position occupied by the mice was meas- 
ured by means of small condenser ioniza- 
tion chambers (24) , the dose rate on the 
Siemens dosemeter was recorded at the 
same time The latter thus served as a 
momtor for the dose dehvered to the am- 
mals, and for each set of irradiations the 
conditions were checked and, if necessary, 
adjusted by means of the momtormg dose- 
meter The dose dehvered by this tech- 
mque is not perfectly unifonn throughout 
the part of the bram exposed, but, havmg 
regard to the average dimensions of the 
mouse bram, its distance from the focus 
and the quality of the radiation, it is not 


likely that the doses received by any given 
part of a brain or tumour varied by more 
than about 10 per cent from the average 
values 

Results Thirty-nme of the 85 grafted 
tumours were irradiated, of these, 12 re- 
ceived a dose of 1,623 r, 10 a dose of 2,434 r, 
2 a dose of 2,850 r, and 15 a dose of 3,247r 

The effect of irradiation on the growth of 
the tumours was very variable In some 
mdividuals a dose of as much as 3,247 r 
seemed to have no effect whatever on the 
rate at which the size of the tumour m- 
creased (Fig 8) while m others, sometimes 
htter mates, the tumour decreased m size 
and rmght even disappear altogether for a 
time (Fig 9) However, m no case was 
the tumour entuely destroyed, even m a 
mouse where the lump did not reappear and 
the postmortem exammation showed no 
swelhng, histologic exammation revealed 
the presence of tumour tissue m the bram, 
although the whole of the left and much of 
the nght hemisphere had completely dis- 
appeared, leavmg a cavity full of fluid m 
them place 

In general, the higher doses were more 
effective m arrestmg the tumour growth 
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PART n 

Method In order to ensure that the 
mice did not move durmg the exposure to 
radiation they were lightly anaesthetised 
with nembutal An intrapentoneal mjec- 
tion of 0 01-0 05 gr nembutal in sahne (the 
amount varying ivith the weight and re- 
sponse of the animal) was given imme- 
diately before the exposure The usual dose 
was 0 02 gr for a mouse of 15-20 gm 
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Fig 6 Complete arrangement for irradiaUon side 
View 

The x-radiation used was generated at 
ISO kv (Villard arcmt) and filtered by 0 
mm Cu -f 1 0 mm Al, the^ half-v^ue 
layer of the radiation was 0 9o mm uu, 
corresponding to an effective wave len^ 
of about 0 16 A The distance from tube 
focus to the centre of the mouse brams was 
approximately 25 cm . the mean dose rate 
Mvas 154 r/imn m all the exTenments Up 
to 4 ammals could be irradiated at once 

The apparatus m which the animals were 
exposed (Fig 6) was designed as a com- 
plete box to prevent the mice escapmg into 

Se hospital if they recoverad from the 

o«:i>iptic dunng the irradiation The 
c» above the floor 
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Fig 7 Arrangement of four mice underneath the 
windows m the lead cover C before the hd AB is placed 
in position 


between two stools Experiments with 
normal mice had shown that if the ammals 
were to survive the irradiation by more 
than about ten days, it was essential to 
protect the upper respiratory and ah- 
mentary tracts , severe radiation reactions 
had also been produced by exposure of the 
ears and eyes For these reasons the 
apparatus and method of mountmg the 
animals mside it were designed to expose as 
much of the bram and as little other tissue 
as possible 

The upper hd of the box ACB (Fig 6) 
was made m two parts, a circular cover, C 
(Fig 7) fittmg mto a hole m the centre of 
the hd proper The lead sheet of the cover 
C contamed 4 elhptical wmdows through 
which the x-rays could reach the brains of 
the ammals beneath (Fig 7) 

Before the exposure, the cover C was 
placed over the centre of the box, where it 
was held m position by a wooden base 
The anaesthetised mice were adjusted 
beneath the wmdows with their heads bent 
as far forward as possible, a strip of ad- 
hesive tape fastenmg the nose to the neck 
mamtamed this position (Fig 6) The 
remainder of the hd AB was then put in 
place so that, except for the ivindows, the 
animals were completely screened by a 
sheet of kad 6 mm thick The x-rai 
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Fig 8 (left) Growth of transplanted glioma m mouse lllc Irradiation « ith 3,247 r has had no very marked 
effect on the rate of growth Compare with Fig 0 Abscissae 'Time in days Ordinates Volume of tumour m 
cubic milhnieters 

Fig 9 (right) Growth of transplanted ghoma in mouse lllF This animal was a litter mate of lllc Both 
had a piece of the same tumour grafted mto the brain on the same day, each &st shoned n measurable lump 
after eighteen days , each was exposed to a dose of 3,247 r four 4ays later Note the decrease in size of the tumour 
after irradiation Abscissae Time in days Ordinates Volume of tumour in cubic millimeters 


tube was adjusted and the exposure given 
The animals were sometunes restless m 
spite of the anaesthetic, so that it was 
necessary to fix the limbs and body to the 
base of the box with adhesive tape to pre- 
vent them moving during the exposure 
The dose rate was determined with the 
apparatus set up as in Figure 6 but without 
the cover C m place, so that the beam of 
radiation could reach the ionization cham- 
ber of a Siemens dosage-rate meter 
mounted at a known distance below the 
centre of the box The dose rate at the 
position occupied by the mice was meas- 
ured by means of small condenser ioniza- 
tion chambers (24), the dose rate on the 
Siemens dosemeter was recorded at the 
same tune The latter thus served as a 
momtor for the dose dehvered to the am- 
mals, and for each set of irradiations the 
conditions were checked and, if necessary, 
adjusted by means of the momtonng dose- 
meter The dose dehvered by this tech- 
nique IS not perfectly uniform throughout 
the part of the bram exposed, but, having 
regard to the average dimensions of the 
mouse bram, its distance from the focus 
and the quahty of the radiation, it is not 


hkely that the doses received by any given 
part of a brain or tumour vaned by more 
than about 10 per cent from the average 
values 

Results Thirty-mne of the 85 grafted 
tumours were irradiated, of these, 12 re- 
ceived a dose of 1,623 r, 10 a dose of 2,434 r, 
2 a dose of 2,850 r, and 15 a dose of 3,247 r 

The effect of irradiation on the growth of 
the tumours was very variable In some 
individuals a dose of as much as 3,247 r 
seemed to have no effect whatever on the 
rate at which the size of the tumour in- 
creased (Fig 8) while m others, sometimes 
litter mates, the tumour decreased m size 
and might even disappear altogether for a 
time (Fig 9) However, m no case was 
the tumour entirely destroyed, even in a 
mouse where the lump did not reappear and 
the postmortem exammation showed no 
swellmg, histologic examination revealed 
the presence of tumour tissue m the brain, 
although the whole of the left and much of 
the right hemisphere had completely dis- 
appeared, leaving a cavity full of fluid in 
their place 

In general, the higher doses were more 
effective m arrestmg the tumour growth 
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With a dose of 1,623 r the growth of 2 out 
of 12 tumours irradiated was temporanly 
arrested , ivith 2,434 r the figure was 5 out 
of 10, mth 3,247 r, 6 out of 13 The 
survival times after the different doses are 
gi\ en m Table I 


Table I Surmval Periods after Irradiatiov 


Dose 

(r) 

No 

mice 

Irra 

dialed 

Aierage 
Time of 
Survi\al 
After 
Exposure 
(Da>s) 

Shortest 

Survival 

Time 

(Days) 

Longest 

Sumvaf 

Time 

(Days) 

1,C23 

14 

8 1 

0 

30 

2,434 

9 

13 8 

0 

21 

2 850 

2 

9 6 

G 

13 

3 247 

0 

9 7 

7 

18 

3,247 

(enlarged 

aperture) 

5 

21 0 

0 

64 


Eight mice were killed or died withm 
forty-eight hours of the exposure to x-rays, 
and histological examination showed that 
mitosis had entirely disappeared from the 
tumour tissue Later, however, it re- 
appeared 

Brams which were examined from seven 
to eighteen days after irradiation showed 
ividespread necrosis and diffuse bleeding in 
the tumour tissue Five animals which 
died suddenly either during or within a few 
hours of the exposure all had profuse 
haemorrhages from the tumour tissue 

Of the 23 irradiated tumours examined 
histologically more than seven days after 
the exposure, 18 had areas full of multi- 
nucleate symplasms (Fig 10) Often these 
areas also contamed giant cells, a number 
of which showed abnormal rmtosis (Figs 
11-13) The appearance of multmucleate 
and giant cells was more widespread and 
the cells were bigger the longer the ammal 
sunnved irradiation 


discussion 

As mentioned above, several animals died 
suddenly and unexpectedly either durmg 
the exposure to radiation or soon after- 
ward In aU these cases postmortem ex- 
amination revealed fresh and extmsive 
Cmorrhage from the tuinour tissue 
This finding emphasises the warning 


sounded by several writers ivith clmical ex- 
penence (5) of the danger of cerebral 
haemorrhage when certam types of human 
glioma are given radiotherapy 

The failure to produce any complete 
cures, although the growth of the tumour 
was arrested in a fair proportion of cases, 
IS also m Ime with modem experience of 
human matenal Peirce, Cone, Elndge, 
and Tye (14) report considerable tempo- 
rary benefit from x-radiation, but the 
symptoms recurred, with fatal results m 
most of their cases and, although in favour 
of irradiabon where surgical removal is not 
possible, these authors do not claim to do 
more than add a few extra years to their 
patients’ lives Peirce and his fellow- 
workers usually use higher doses than we 
considered desirable for mice, they recom- 
mend 10,000-15,000 r in daily 100 r doses 
It IS true that with the mouse tumours the 
only lump which did not reappear was 
given a dose of 3,247 r, but the average 
result (as measured either by the survival 
time or by the number of animals showing 
regression of the lump) with 2,434 r was at 
least as good as with 3,247 r 

If the failure to cure the tumour is 
attnbutable to the irradiation technique, 
and not to the reaction of the tumour tis- 
sue, then it IS due to the difficulty of reach- 
ing all parts of the mouse brain without 
destroymg the eyes, ears, or upper res- 
piratory and alimentary tracts, rather than 
to madequate dosage In those cases m 
which the tumour’s first response to 
irradiation was a decrease in size it was a 
common experience to find that swelling 
did not recur on the site of the old lump but 
laterally just above and around the ears 
Subsequent histologic examination revealed 
that active tumour tissue had spread down 
between the brain and skuU as well as 
through the ventricles, but that it had dis- 
appeared around the site of implantation 
This findmg suggested that an increase of 
the area irradiated might give better re- 
sults, and consequent!)^ the aperture in the 
lead screen w as enlarged laterally in spite of 
the increased risk of including the ears 
(with the likelihood of producing aural 



Vol ^9 





iw 


^ J ^ v5i 4t 


r 

s •If--* 

, (* ^ ^ 



'■*> 5 r 

<T*‘:i j*.*^ 






'“■3 

‘'’ 3 «S=S) .„ ,,. '■ ‘"”-» 33 «.. SXS-W. I'.ute. ^3,, ““'" -- 

Bvo.. ... 



”.’ £ ““■■ '• “™"S'; 5-:-".;* .7".i. , 

”« centered , Serf? du“ 

£'?."£5:£ 5X-3 --'.££« 5 wS 

y consider- appear of the rf 

— “■ “' 3 « aCX 73 d.c 

j \ ^ ^'^ 3 cha 



6S 


Katharine Tansley and C W Wilson 


With a dose of 1,623 r the groivth of 2 out 
of 1- tumours irradiated was temporanlv 
a^ested, with 2,4_34 r the figure was 5 ou^ 
of 10, with 3,247 r, 6 out of 13 The 
sunuval times after the different doses are 
given in Table I 
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Table I Surwval Periods after Irradiatiov 


Dose 

(r) 

No 

mice 

lira 

dialed 

Average 
Time of 
Survival 
After 
Exposure 

(Dajb) 

Shortest 

Survival 

Time 

(Daj’s) 

Longest 

Survival 

Time 

(Da>s) 

1,023 

2 434 

2 850 

3 247 
3,247 

(enlarged 

aperture) 

14 

9 

2 

0 

5 

8 1 

13 8 

0 6 

9 7 

21 6 

0 

0 

0 

7 

0 

30 

21 

13 

IS 

54 


Eight mice were killed or died within 

and\istoloOTr^^ e\posure to \-rays, it is true that with the mouse tumours the 

mitosis had enti showed that only lump which did not reappear was 

mitosis had entirely disaoDeared from thf^ „ X. r o o.-r „ 


sounded by several wnters with climcal ex 
penence (5) of the danger of cerebral 
haemorrhage when certain types of human 
ghoma are given radiotherapy 
The failure to produce any complete 
cures, although the growth of the tumour 
was arrested m a fair proportion of cases, 
is also m line ivith modern experience of 
human matenal Peirce, Cone, Elndge, 
and Tye (14) report considerable tempo- 
rary benefit from x-radiation, but the 
symptoms recurred, iwth fatal results in 
most of their cases and, although in favour 
of irradiation where surgical removal is not 
possible, these authors do not claim to do 
more than add a few extra years to their 
patients’ hves Peirce and his fellow- 
workers usually use higher doses than we 
considered desirable for mice, they recom- 
mend 10,000-15,000 r m daily 100 r doses 
It is true that with the mouse tumours the 


given a dose of 3,247 r, but the average 
result (as measured either by the survival 
time or by the number of a nim als showing 
regression of the lump) with 2,434 r was at 
least as good as with 3,247 r 
If the failure to cure the tumour is 
attributable to the irradiation techmque, 
and not to the reaction of the tumour tis- 
sue, then it is due to the difficulty of reach- 
mg all parts of the mouse bram without 
destroying the eyes, ears, or upper res- 
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mitosis had entirely disappeared from the 
tumour tissue Later, however, it re- 
appeared 

Brains which were exatmned from seven 
to eighteen days after irradiation showed 
widespread necrosis and diffuse bleeding m 
the tumour tissue Five animals which 
died suddenly either during or withm a few 
hours of the exposure aU had profuse 
haemorrhages from the tumour tissue 
Of the 23 irradiated tumours examined 
histologically more than seven days after pnato^andal ’’^7' ’’T' 
the eaposare, IS had areas full of mulb- ™ 

nueleatesymplasms (Fig 10) Often these which the fet r'SoMe to 

areas also “-tamed giant cells, a number wradiation was a decreaSTm ^it was a 
ateomal -utosis (F.gs common expenence to fin”tSt swelling 
1 1-13) The appearance of mnltinueleale did not recuf on the site of fhe“d lump bu? 
and giant cells was more widespread and laterallv ntci oKrv, T , , ^ 

^at active tumour tissue had spread down 
DISCUSSION between the bram and skull as well as 

A * j 1 , 1 f j j through the ventricles, but that it had dis- 

As mentioned above, several animals died appeared around the site of mmlantrunn 
suddenly and unexpectedly either dunng This findmg suggested that an mcrel.Xof 
the exposure to radiation or soon after- the area irradiated might give betf 
ward In aU these cases postmortem ex- suits, and consequently the aperture m th^' 
amination revealed fresh and extensive lead screen w as enlarged laterally m sn t r 
haemorrhage from the tumour tissue the increased nsk of mdudin^ rtf 
finding emphasises the wammg 
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(with the likelihood of producing aural 
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Por medio del implante de polvo de 
metilcolantreno a una edad temprana, pro- 
dujdronse en ratones tumores cerebrales, 
tanto sarcomas como gbomas Los tu- 
mores fueron conservados mediante injer- 
tos de trozos de tejido en los cerebros de 
otros ratones jdvenes 
Vanos tumores mjertados de tm gboma 
fueron tratados con los rayos X Hubo 


mucha vanaadn mdimdual en la reacadn 
de los tumores mjertados a la radiaadn 
algunos aparentemente no se afectaron, en 
tanto que en otros se estaciond temporal- 
mente la probferaadn No hubo cura- 
ciones Describense las alteraaones histo- 
Idgicas producidas en estos tumores por la 
irradiacidn 
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so that even if we could be sure of reaching 
ever> tumour cell ivith an adequate dose 
we should still expect a fair proportion of 
failures 

The multinucleate symplasms and giant 
cells, the latter often showing abnormal 
mitosis, were never seen in the umrradiated 
tumours, but occurred in some parts of 
most of the tumours from ammals which 
sunuved irradiation by more tlian 7 days 
They seemed to be rather more common in 
those tumours which responded to radi- 
ation by a decrease in size In most cases 
the longer the interval betw een irradiation 
and death, the bigger the groups of nuclei 
They were never seen in an actively grow- 
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mg part of an irradiated tumour and it 
seems safe to assume that theu presence 
was a result of the irradiation 

It IS already known that two common 
effects of irradiation are increase m cell size 
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and abnormal mitosis, often resulting in the 
inability to produce complete daughter 
cells, mth the consequent production of 
multinucleate cells (Pohtzer, 15) There- 
fore, It seems that the most probable ex- 
planation of the multinucleate symplasms 
observed in these tumours is that they are 
the result of repeated endomitosis of the 
giant cells m consequence of the irradiation 

SUMMARY 

1 Cerebral tumours, both sarcomata 
and ghomata, were produced m mice by 
the implantation of methylcholanthrene 
powder at an early age 

2 The tumours were preserved by 
grafting pieces of their tissue into the 
brains of other young mice 

3 A number of grafted tumours from a 
ghoma were treated with x-rays 

4 There was much individual variation 
in the reaction of the grafted tumo^ to 
radiation, some appeared to be unaffected 
while the growth of others was temporarily 

arrested There were no cures 

5 The histologic changes produced m 
this tumour as a result of irradiation are 

desenbed 
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Osteochondritis Dissecans of the Ankle 

With Reports of Four Proved Cases* 

A/SURGEON COMDR C E VAUGHAN, RCN (R)’ and SURGEON LIEUT I G STAPLETON, RCN (R)' 


T he pathological condition known ment of the knee joint, but many reports 
as osteochondntis dissecans has a sur- have since appeared descnbing the lesion 
pnsmgly long history in medical literature m other areas, including the femoral head, 
Various waters have pointed out that the head of the humerus, the capitellum of 
Alexander Munro (IS) recogni 2 ed the con- the humerus, the ankle, the metacarpo- 
dition in 173S It was not until 1887, phalangeal joints, and recently the supra 
however, that Konig (13) gave the first trochlear septum of the humerus (Crysler 
accurate descnption of the anatomy and and Morton, 8) It appears that the con- 
pathology of the condition Both men dition is rather uncommon in the ankle, as 
based their reports on surgical operations feiv reports are to be found in the htera- 
and dissection of cadavers With the ture, and only a very occasional one in 
wndespread use of diagnostic roentgenology Enghsh The earliest accounts of ankle 
the diagnosis is no longer a ranty involvement appeared m the German ht- 

The name “osteochondntis dissecans” erature in 1927 (Breitlander, 2, Harms, 
ivas suggested by Komg (14) in 1905 Al- 10) Subsequently, a few additional cases 
though, as Burr (4) points out, it is not en- were pubhshed, the majonty of them m 
tirely appropnate, m that it suggests an foreign-language journals until, at the tune 
inflammatory condition, it has become of Mensor and Melody’s (17) excellent 
hallowed by usage and ivill no doubt re- review in 1941, a total of 19 cases had been 
main along with many other terms which recorded Their case brought the total 

the march of medical progress has ren- up to 20 Four further papers on the 
dered maccurate subject have appeared m the past five 

Osteochondntis dissecans is an aseptic years, but unfortimately only two of these 
necrosis of subchondral bone and the over- are available to us This paper is a pres 
lying cartilage Usually a small area of entation of four additional proved cases 
bone adjacent to the articulating surface Three of these were seen m the Atlanbc 
IS affected When it becomes necrotic, the Command of the Royal Canadian Navy 


overljmg cartilage is devitalized, and fre- 
quently the entire fragment separates out 
and forms an intra-articular loose body 
Recurrent pam, effusion, weakness, and 
the development of osteoarthntic changes 
constitute the usual sequence of events if 
the condition is untreated It seems likely 
that the lesion properly belongs, as Phem- 
ister (20) has pomted out, ui the group of 
aseptic necrosmg lesions of bone, w^ch in- 
cludes necrosis of the fractmed femoral 
head Kienbock’s disease, Legg-Perthes 
Lease Kohler’s, Freiberg’s, Osgood- 

■dchlatter’s, and others 

tS early ivnters all referred to mvolve- 


and one at the McGregor Chmc, Hamilton, 
Ontano 

The etiology of the condition has been 
the subject of considerable discussion, 
which has been well summarized by Con- 
way (7) The mam theones of ongm may 
be divided into traumatic and non-trau- 
matic The latter mclude embohc, bac 
tenal, and constitutional theones The 
traumatic theory seems best supported by 
the evidence, and we feel that trauma is the 
major factor m these cases It is possible, 
however, that some patients at least have 
an underlying predisposition to the condi- 
tion. since It IS not unusual for more than 
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T he pathological condition known 
as osteochondritis dissecans has a sur- 
pnsingl> long history m medical literature 
Vanous writers have pointed out that 
Alexander Munro (IS) recognized the con- 
dition in 1738 It was not until 1SS7, 
howeier, that Konig (13) gave the first 
accurate descnption of the anatomy and 
pathology of the condition Both men 
based their reports on surgical operations 
and dissection of cadavers With the 
widespread use of diagnostic roentgenology 
the diagnosis is no longer a ranty 

The name “osteochondntis dissecans” 
was suggested by Konig (14) in 1905 Al- 
though, as Burr (4) points out, it is not en- 
tirely appropnate, in that it suggests an 
inflararaatoiy condition, it has become 
hallowed by usage and iviU no doubt re- 
mam along ivith many other terms which 
the march of medical progress has ren- 
dered maccurate 

Osteochondritis dissecans is an aseptic 
necrosis of subchondral bone and the over- 
lymg cartilage Usually a small area of 
bone adjacent to the articulating surface 
IS affected When it becomes necrotic, the 
overlying cartilage is devitahzed, and fre- 
quently the entire fragment separates out 
and forms an intra-articular loose body 


Recurrent pam, effusion, weakness, and 
the development of osteoarthntic changes 
constitute the usual sequence of events if 
the condition is untreated It seems hkely 
that the lesion properly belongs, as Phem- 
ister (20) has pomted out, m the group of 
aseptic necrosmg lesions of bone, winch m- 
cluL necrosis of the fractured femoral 
head Kienbock’s disease, Legg-Perthes 
Sse Fmherg's, Osgood- 

STrefemd to mvolve- 


ment of the knee joint, but many reports 
have since appeared describing the lesion 
in other areas, including the femoral head, 
the head of the humerus, the capitellum of 
the humerus, the ankle, the mefacaipo- 
phalangeal joints, and recently the supra- 
trochlear septum of the humerus (Crj'sler 
and Morton, 8) It appears that the con 
dition IS rather uncommon m the anUe, as 
few reports are to be found in the htera 
ture, and only a very occasional one in 
Enghsh The earliest accounts of ankle 
involvement appeared m the German ht 
erature m 1927 (Breitlander, 2, Harms, 
10) Subsequently, a few additional cases 
were pubhshed, the majonty of them m 
foreign-language journals until, at the time 
of Mensor and Melody’s (17) excellent 
review in 1941, a total of 19 cases had been 
recorded Their case brought the total 
up to 20 Four further papers on the 
subject have appeared m the past 
years, but unfortunately only two of these 
are available to us This paper is a pres 
entation of four additional proved cases 
Three of these were seen m the Atlantic 
Command of the Royal Canadian Navy 
and one at the McGregor Chmc, Hamilton, 
Ontario 

The etiology of the condition has been 
the subject of considerable discussion, 
which has been well summarized by Con 
way (7) The mam theories of ongm may 
be divided mto traumatic and non-trau 
matic The latter include embohc, bac 
tenal, and constitutional theories The 
traumatic theory seems best supported by 
the evidence, and we feel that trauma is the 
major factor in these cases It is possible, 
however, that some patients at least have 
an underlymg predisposition to the condi 
tion, since it is not unusual for more than 
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Case 2 Ossicle visible on superolateral surface of talus 


Case 3 (Fig 3) V F R , male, age 19, reported 
to sick bay on Aug 10, 1943, complammg of pain m 
the left ankle. He stated that for one and a half 
1 ears he had had pam on the lateral side of the ankle 


on walking or playing strenuous games The joint 
became painful and stiff on occasions and tvas hard 
to move It had never been actually locked The 
pam had become severe a few days before Physical 
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one joint to be affected, often without any 
definite history of injury Perhaps there 
may be some metabohc or constitutional 
predisposmg condition such as is found in 
many of those with shpped epiphyses in 
adolescence 

All wnters agree that the treatment of 
choice IS surgery, smce there is no tendency 
for re^^tallzatlon of the fragment, even m 
those cases where complete separation and 
loose-body formation have not occurred 
Early surgical exasion will forestall the 
development of the traumatic synovitis 
and arthritic changes winch cause perma- 
nent disabihty 


diagnosis 

Patients with ankle injuries, especialty 
tearing of the collateral hgaments and sub- 
luxation without fracture, should be 
watched for the development of subsequent 
osteochondntis dissecans of the teius 
This affects the upper portion of the a^ic - 
lar surface, presumably due to ^ 

impingement against the mtemal surf^e 
of *e malleoh during subluxation Men 
sor and Melody have ^ 

use of tomography as ^ miitine 

We have not used this method , 

studv of the ankle includes four 
we have found that m most cases the le- 
sion of osteochondntis dissecans is b^t 
seen m one of the obhque views Ihe 
^aractenstic roentgen findm^ are 
to those found m other jomte / ^mau 
button-hke fragment of devitalized bone i 
visualized lymg m a depression at toe 
upper margm of the trochlea of the tato 
on either the medial or lateral side Usu 
ally It IS demarcated from the adjac^ 
bone by a radiolucent fine In none o 
cases bad the condition progre^ed to toe 
formation of a completely free m 

articular loose body, but ^s, no . 

^^r/ake place One ankle was affected 

ui each of toe cases J' 

-LiraS“aff" 

Both orthopedic surgeon while 

smnce m Italy (12) Only 
Sie'^eTascausing sjunptoms at toe time 


SUMJLARIES OF CASE HISTORIES 

Case 1 (Fig 1) 4 C , male, age 55, reported on 

4ug 6, 1941, complaming of pam m the nght ankle, 
present for six to seven years He said that tlie 
ankle was weak and frequently "turned over,” that 
it had been sprained several tunes, and that when he 
“went 01 er” on his ankle he had a verj^ sharp pain in 
the joint followed bv a persistent ache for the rest of 
the daj Pam and aching were suffiaent to inter 
fere with his work. Clmical examination suggested 
a recurrent subluxation Treatment was consena 
tive for about eight weeks, but no improvement oc- 
curred On Oct 4, 1941, an x ray film showed a 
defect m the medial portion of the supenor surface 
of the talus 

Diagnosis Osteochondntis dissecans 
Operation On Oct 7, the jomt was explored. 
“There was a circular piece of cartilage noted on 
the mner weight-bearmg portion, which uas loose 
and divided mto two pieces These were lifted out, 
and bi curettmg, a cavitj-- 1/4 X 1/4 mch was 
cleaned A culture was taken A cast was ap 
plied 

PallioIogicaJ Examination No organisms were 
demonstrated by smear or culture The pathologist 
reported osteochondnbs dissecans 

Follmo-Up Progress was good and \-ra> studies 
showed fiUmg in of the defect until April 1942, when 
the patient complamed of pam over the mtemal side 
of the jomt on walkmg, and a small spicule of bone 
fractured off the medial margm of the talus was dem- 
onstrated roentgenographically (Fig 1) This was 
remoi ed b> operation on April 7 

On hlay 23, 1942, x-ra^ showed that the bonj 
spicule had been removed and that the ongmal area 
of osteochondntis was fiUmg m stiU further The 
patient was followed until July 1042, when function 
was excellent and he returned to work. He was to 
be kept under obsen abon b) his plant nurse He 
has not returned to the clinic 

Case 2 (Fig 2) , H B , male, age 22, reported to 
sick bay on June 30, 1944, stating that he had turned 
his ankle while attendmg a staff picnic on June 19 
He complamed of persistent swelling and pain 
physical e.\ammation showed moderate edema 
around tip of external malleolus and tenderness over 
antenor aspect of ankle joint Radiographically a 
small piece of bone, approximately 1 cm m diameter 
and 2 nun m depth, was seen to be separated from 
the lateral portion of the supenor surface of the 
talus It was derated about 1 mm from its bed 
jjo other abnorraaliU was noted 

Opinion Osteochondntis dissecans of talus 
Operation On Jul\ 24 ' an area of partialh 
separated cartilage 1 cm X 0 5 cm was taken out 
■mth a curette, leavmg a space appeanng larger than 

the fragment ’ , , . 

Convalescence was complicated by a mdd wound 

infection The patient was discharged on Sept 14, 
1044 walking without distress 
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Case 3 (Fig 3) V F R , male, age 19, reported 
to sick bay on Aug 10, 1943, complammg of pam in 
the left ankle He stated that for one and a half 
1 ears he had had pam on the lateral side of the ankle 


on tvalkmg or playing strenuous games The joint 
became piamful and stiff on occasions and was hard 
to move It had never been actually locked The 
pam had become severe a few days before Physical 
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11 of the ankle and ten positions These showed nn osteochondntis dis 
examination showed siveUmg ^ external secans of the upper surface of the talus \ small 

demess one inch anterior to f fragment of bone 1/4 inch in each diameter Ia\ on 

malleolus , , „ „nUe region m four the extreme medial aspect of the upper articular sur 

Films were made of the lei 
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■6 4 Case 4 0-c.e separated Iron, superon^edial aspect of talus 


1943) was as follows ‘ The fra^eat 

Opimon Osteochondntis dissecans of left ■'■tact cartilage A piece^^^ "T 
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The base ivas covered with cancellous bone Joint 
closed wth firm dressing " 

The patient was discharged to twenty-one days 
convalescent leave on Sept 2, 194.3 

Case 4 (Fig 4) M C B , female, age 26, re- 
ported to sick bay on Jan 17, 1945, complammg of 
instabilitj' of the left ankle In Novemba- 1944 she 
had first noticed that the ankle was unstable and 
appeared to “collapse," so that she tended to fall 
forward In September 1944, she had undergone 
her initial trainmg in the W R C N S , which had 
mvohed considerable marching A distinct snap- 
ping sound could be heard on flexion and extension 


surface of the talus This was surrounded 
by a narrow radiolucent zone The bonv 
fragment was not lymg free m the joint in 
any instance Obhque views of the ankle 
were useful m demonstrating the lesions 
6 Treatment consisted of operative 
removal of the fragment and curettage of 
the necrotic bone 

793 Maui Street East 
Hamilton Ontario 
Canada 


There was slight tenderness on palpation oier the 
anteromedial aspect of the jomt Continued pres- 
sure there prev ented snapping Crepitus w as noted 
on flexion 

Roentgen examination showed a small fragment 
of bone separated from the superior articular surface 
of the talus on the medial side, and a diagnosis of 
osteochondritis dissecans uas made. 

Operation At operation an “area of diseased 
cartilage at the extreme posteromedial aspect of the 
weight bearing portion of the talus, 4 mm X 2 ram 
m size, uas lifted off, and the underljnng soft bone 
curretted, leavmg a saucenzed depression " 

The patient was discharged to convalescent leave 
on Feb 12, 1945, at which time she had been walking 
for se\ era! daj s without pam or discomfort There 
was slight limitation of plantar and dorsi fle.\ion 

SUMMARY 

1 Osteochondritis dissecans occurs in 
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the ankle but is not common m that situa- 
tion, only 20 cases bemg reported m the 
hterature up to 1941 The complete text 
of several subsequent reports is not avail- 
able to the authors at present 

2 Four proved cases of osteochondntis 
dissecans of the talus are here presented 
The upper medial portion of the articular 
surface was mvolved m 3 cases, and the 
upper lateral margin in 1 

3 With one exception, the patients 
were males The ages ranged from 19 to 
55, the mean age being 30 years 

4 The duration of symptoms was 
from one week to approximately six or 
seven years There was a suggestive his- 
tory of antecedent trauma in 3 cases 

5 The radiologic findings were very 
similar to those m osteochondntis disse- 

the knee A smaU button-shaped 
nfof bone was obsen^ed subjacent 
[rSTiuir on 4= sup=n» 
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SUMARIO 

Osteocondnhs Disecante del TobiUo, con Histonas de Cuatro Casos Comprobados 


La osteocondntis disecante se presenta 
en el tobiUo, pero no es frecuente en diclio 
sitio, pues la literatura no re vela mds que 
20 casos hasta 1941 En este trabajo 
describense cuatro casos comprobados 
en 3 estaba afectada la porcidn meso- 
supenor de la cara articular y en 1 el horde 
latero-supenor La edad de los enfermos 
van6 de 19 a 55 anos, promediando 30 
Tres de los enfermos eran varones Los 
sfntomas habfan durado de una semana a 
imos 6 6 7 anos En 3 casos habia ante- 
cedentes mdicativos de traumatismo 


Los hallazgos radioldgicos fueron muy 
semejantes a los de la osteocondntis dise- 
cante de la rodilla Subyacente al cartilago 
articular de la cara antenor del astrdgalo 
observ6se im fragmentillo 6seo en forma de 
bot6n, rodeado de una estrecha zona radio- 
Idcida En nmguno de los casos se haUaba 
bbre en la articulaadn el fragmentillo 
6seo Las vistas oblicuas del tobillo resul- 
taron dtiles para descubnr las lesiones 
El tratamiento consistid en la extirpa- 
ci6n quuilrgica del fragmento y el raspado 
del hueso necrosado 
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m base wa3cov^ed.nth cancellous bone Joint surface of the talus This was surrounded 
closed wth firm drcssme , j i x ^ T 

The patient was discharged to twenty-one days by a na^ow radioluceut zone The bony 
con\ alescent leave on Sept 2, 1943 fragment was not l3ung free in the joint in 

Case 4 (F.g 4) MCE, female, age 26. re- f Obhque views of the anile 

ported to sici bay on Jan 17, 1945, complaining of “^eful in demonstrating the lesions 

instabilit) of the left ankle. In Novembw 1944 she 6 Treatment consisted of operatn e 
had first nobeed tliat the ankle was unstable and removal of the fragment and curettage of 
appeared to collapse, so that she tended to fall the necrotic bone 
forward In September 1944, she had undergone 
her initial trainmg in tlic W R C N S , which liad Mam Street East 
m\olved considerable marching A distinct snap- oi™da°” 
ping sound could be heard on flexion and extension 


Tliere nas slight tenderness on palpation oier the 
anteromedial aspect of the joint. Continued pres- 
sure there pre\ ented snapping Crepitus was noted 
on flexion 

Roentgen examination showed a small fragment 
of bone separated from the supenor articular surface 
of the talus on the medial side, and a diagnosis of 
osteochondntis dissecans was made 

Operation At operation an "area of diseased 
cartilage at the extreme posteromedial aspect of the 
weight-bearing portion of the talus, 4 mm X 2 mm 
m size, was lifted off, and the underljnng soft bone 
curretted, leaving a saucenzed depression " 

The patient was discharged to cons'alescent leave 
on Feb 12, 1945, at w hich tune she had been walkmg 
for several days ivithout pam or discomfort There 
was slight limitation of plantar and dorsi-flexion 

SUMMARY 

1 Osteochondntis dissecans occurs m 
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the ankle but is not common m that situa- 
tion, only 20 cases bemg reported m the 
hterature up to 1941 The complete text 
of several subsequent reports is not avail- 


able to the authors at present 

2 Four proved cases of osteochondntis 
dissecans of the talus are here presented 
The upper medial portion of the articular 
surface was mvolved in 3 cases, and the 


ipper lateral margin m 1 

3 With one exception, the patients 
vere males The ages ranged from 19 to 
i5, the mean age bemg 30 years 

4 The duration of sjrmptoms was 
rom one week to approximately six or 
even years There was a suggestive his- 
orv of antecedent trauma m 3 cases 

% The radiologic findmgs were very 
imilar to those m osteochondntis diss^ 
^ of the knee A small button-shaped 
\,rnf bone was observed subjacent 
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Roentgen examination of the abdomen 
may confirm the suspected diagnosis of in- 
testinal perforation As early as 1924 
Massie (5) cited a case of rupture of the 
jejunum in which, by x-ray studies, a local- 
ized pneumopentoneum was demon- 
strated to the left of the second lumbar 
vertebra He pointed out that m mjunes 
of the lower abdomen, the pneumopen- 
toneum may remain locahzed, that the 
gas may pass upward onlj’- as far as the 
attachments of the transverse mesocolon 
Chnstopher (2) m 1934 reported a case 
of mtestmal rupture with the patient in 
good general condition and free from pain, 
roentgen exammation in the erect position 
revealed free air beneath the diaphragm 
Veal and Barnes (9) state that a careful x- 
ray study should be made m all suspected 
cases In three of theu six cases m which 
a film of the abdomen was ob tamed, the 
diagnosis of mtestmal rupture was con- 
firmed by findmg free gas m the pentoneal 
cavity 

Even with prompt operation, the mor- 
tality rate is high In the senes of 1,476 
cases collected from the hterature by Poer 
and Wohver (7), 1,014 were submitted to 
operation, with 603 deaths, an operative 
mortahty of 59 5 per cent Wilensky and 
Kaufman (10) state that the mortality 
rate is 40 per cent for patients operated on 
withm twelve hours, 71 per cent between 
twelve and twenty-four hours, and 84 
per cent after twenty-five hours Among 
the 462 non-operated cases m the senes 
of Poer and Wohver there were no survi- 
vals With the exception of the two cases 
ated by Veal and Barnes (9), m which 
recovery followed drainage of walled-off 
abscesses, we have found no record m the 
hterature of survival when operation had 
been delayed beyond a number of hours 
In view of the expenence of other ob- 
servers, we consider it noteworthy that we, 
as radiologists, should have encountered, 
within a few months of each other, two 
cases of subcutaneous rupture of the small 
intestine complicatmg pelvic injury, with 
survival for months after the mjury In 
neither case had the diagnosis been sus- 



Fig 1 Case 1 two months after injury Disturb- 
ance of banum pattern m small intestine due to estab 
hshment of false passage between tom ends of ruptured 
ileum indicated by arrows Roentgenogram (Oct 16 
1944) shows mild distention of small intestine at five 
hours False passage well visualized Fractured trans- 
verse processes are also shown Symphysis has been 
restor^ to normal width See also Figs 2 and 3 

pected In each mstance roentgen studies 
revealed certam abnonnahties of the small 
mtestme not interpreted as due to rupture 
but of sufficient importance to warrant 
the operation which established the di- 
agnosis and at which the results of mjury 
were remedied, with resultant restoration 
to normal function 

CASE REPORTS 

Case 1 On Aug 17, 1944, a white male, aged 41, 
employed as a railroad brakeman, was acadentally 
pinned between the couplings of two box cars He 
was admitted to the Episcopal Hospital, Phila- 
delphia, in great pain, with a clmical diagnosis of 
fracture of the pelvis There was no evidence of 
rupture of the bladder, although the patient was 
imable to void, cathetenzation yielded 500 c c of 
dear unne He vomited three times dunng the day 
of admission 

Roentgen examination of the pelvis at admission 
revealed marked widening of the svmphysis pubis 
The separation between the pubic bones measured 2 
cm In addition there was widenmg of the left 


Rupture of Small Intestine Complicating Injury of Pelvis 

Report of Two Cases with Recovery after Delayed Diagnosis and Operation' 

D ALAN SAMPSON, M D ,> and HEBBERT M STAUFFER, M D » 

Philadelphia, Penna 

T he term “subcutaneous rupture of mil not develop until such contamination 
the small intestine” designates that occurs Thus gross soihng and board-like 
condition in which there is severance of rigidity may not be present until twelve to 
the continuity of the small bowel beneath twenty-four hours after rupture, early 
an mtact abdominal wall Very' frequently diagnosis depends on the importance at- 
this rapidly fatal injury is unattended by tached to the progress of lesser signs de 
even the slightest contusion of the super- velopmg during this mterval 
ficial tissues Ordmanly it has followed a The ease mth which an early diagnosis 
sudden unexpected blow to the unpro- may be obscured, and operation delayed, 
tected abdominal wall, as m being thrown has also been stressed by Veal and Bames 
against the handles of a motorcycle, fall- (9), who warn that only when the pen 
mg against solid objects, automobile acci- tonitis is generalized will there be a silent 
dents, lacks in the abdomen, or the rapid abdomen, that m ruptures of the lower 
opening of a parachute (8) It has also ileum, the mtestmal contents may gravi 
resulted from muscular effort (1, 10) tate to the pelvis with the producbon of 
Counseller and McCormack (3) state that only a localized pentomtis, penstalsis 
mtestmal rupture can be caused m three bemg heard elsewhere The failure to ap- 
ways, by crushing, tearmg, or bursting preaate this possibility may lead to a nus 
Accordmg to Tmsraan and Barrow (S), taken sense of security Thus in one of 
the rupture is rarely multiple, is located their cases (as in numerous others recorded 
in the upper jejunum or lower ileum, and m the literature) a fatal result ensued, 
may be due to impmgement of the mtes- while m two others the diagnosis was not 
tme on the vertebral column or on the made until a walled-off abscess had formed, 
promontory of the sacrum with recovery after dramage 

In the presence of other severe mjury. The clmical manifestations of non-pene- 
the possibihty of mtestmal rupture may tratmg subcutaneous rupture are well de- 
be overlooked While m many cases of scribed by Counseller and McConnach 
non-penetratmg trauma, an immediate di- (3) Veal and Bames (9) and Hunt and 
agnosis of mtestmal mpture can be made Bowden (4) , to whose papers the reader is 
because of signs of rapidly developmg pen- referred Vomitmg after recovery from 
tomtis, and possibly by roentgen demon- shock is a valuable early sjonptom , ngidity 
stration of free air m the pentoneal cavity, is the most valuable smgle sign Vanous 
one must always bear m mmd that in other catena for diagnosis are descnbed Ac- 
cases a delusive calm may mark the pic- cordmg to Poer and Wohver (7) and Tins- 
ture Metheny (6) pomts out that, al- man and Barrow (8), mtelligent suspiaon 
though the manifestations of pentomtis may depend on nothing more than a defi 
inll develop rapidly if there be immediate mte nse m the pulse rate or the absence of 
and cross contammation of the pentoneal penstaltic sounds Wilensky and Kauf- 
vitv on the other hand, should there man (10) contend that early exploration 
^ ^ httle contents m the gastro-mtes- rather than watchful waitmg should be the 

toal ttaet, s.gas of pentoneal mtaton mle 

1 Accepted fee in tMobcMeto Associate in Radiology Ciiidiintc Sihoot of Medicine 
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satisfactory functioning of the small intestine with 
no residual obstruction 

Comment In this case the seventy of 
the pelvic injury caused the possibility of 
injury to the small intestme to be over- 
looked The chniaans canng for this pa- 
tient stated that following admission, and 
for many days thereafter, shock was so 
great that, even had the diagnosis been 
suspected, operation would have resulted m 
death The fact that the patient stun ived 
may seem to mdicate that, if operation be 
delayed more than a penod of hours, the 
chances of recovery may be greater if 
treatment be conservative, givmg the ab- 
scess an opportumty to wall-off, as occurs 
m the development of an appendiceal ab- 
scess 

The roentgen findmgs are interesting 
There was obviously an obstruction of the 
small mtestme, with a fairly extensive 
region of narrowmg m the lower abdomen 
Post-traumatic adhesions, possibly due to 
an mtrapentoneal hemorrhage, were con- 
sidered the probable cause That adhe- 
sions were present was demonstrated at 
operation, but the cause was not suspected 
by the radiologist In retrospect, it is 
possible to recognize the false passage be- 
tween the tom ends of the ileum (Fig 1), 
a region m which there is no semblance of 
any mucosal pattern 

Case 2 A member of the United States Naial 
Tf'omen’s Reserve, 30 years of age, sustained a com 
pound fracture of both bones of the right leg when 
she was struck by an automobile on Jan 30, 1944 
There was considerable soft-tissue destruction, neces- 
sitating amputation two days later, which was per- 
formed at the junction of the middle and lower thirds 
of the nght femur Subsequent x-ra^ studies dis- 
closed fractures at the nght pubo ihal junction and 
the nght pubic body, a commmuted fracture of the 
right ala of the sacrum (Fig 4) , and fractures of the 
nght Sth to 11th nbs, mclusive, all of these had 
healed at the time of roentgen examination but from 
the available history could be attnbuted to the auto- 
mobile accident 

Beginning in May 1944, shortly after transfer to 
the U S Naval Hospital, Philadelphia, for fitting of 
a prosthesis, the patient began to expenence recur- 
ring attacks of pam m the right lower quadrant of 
the abdomen, accompanied bv pam on urination, 
each attack lastmg about a week During these 
episodes there were tenderness and a vary mg degree 



Fig 4 Case 2 Roentgenogram of pelvis eleven 
months after injury Healed pubic fractures on right 


of increased resistance to palpation of the right 
lower abdomen Slight temperature elevation ivith 
out leukoc\ tosis was observed dunng these attacks, 
which subsided under consen'ative treatment 
Urologic stud) , including intravenous urography on 
Aug 3, 1944, failed to promde CMdence of any 
urinary tract disturbance to account for the abdomi- 
nal pain 

Because of pam m the amputation stump and 
phantom ’ limb pain, a plastic repair of the stump 
and neuroplast) of the right saatic nen'e were per- 
formed on Nov 17, 1944 

The nght lower quadrant pam and tenderness con- 
tinued to recur intermittently, and on Jan 29, 1945, 
a banum enema exammation revealed persistent 
abnormal mdentations m the most proximal segment 
of the large bowel which could be filled, presumabl) 
the cecum , it was found impossible to fill the termi- 
nal deum dimng this stud) Oral admmistration of 
banum resulted in demonstration of an attenuated 
segment of terminal ileum seieral centimeters m 
length iminediatelv proximal to the ileocecal jimc- 
tion Marked distortion of the cecum was observed 

(Fig 5) In view of the local tenderness and the 
appearance of the bowel, a roentgen diagnosis of 
inflammaton ileocecal mass was offered 

The abdomen was opened Feb 20, 1945, more than 
a )ear after mjmy The transverse colon and a 
loop of deum 12 inches from the ileocecal x alve were 
found bound in a mass mvolvmg these two struc- 
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Fig 2 Case 1 Spot film (Oct 23 1944) seventy 
minutes after ingestion of banum 


sacroiliac joint but none of the nght No fracture 
Mas detected anjtiherc in the pelvis There vios, 
houever, a fracture of the left transverse process of 
the fourth lumbar v ertebra, the onlv v ertebra shown 
bj this examination 

On Aug 19 the patient was placed in a Weil sling 
Vomitmg occurred numerous times dunng the 
first few days after admission On Aug IS the 
abdomen, which had previousl) been only slightly 
distended, although with marked tenderness m the 
left lower quadrant, was found to be board like and 
exquisitely tender over all four quadrants Hic 
coughs were troublesome, and pentomtis was sus 
pected However, retroperitoneal hemorrhage was 
considered the probable cause of these manifesta- 
tions Subsequently the patient s general condition 
unproved, although bouts of vomitmg occurred at 


interv'als , * „ 

Dunng the first ten days after entry the tempera 
ture ranged up to 103°, usuallv about 100°, the 
Dulse ranged between 72 and 100, the respirations 
Leraged 24 Subsequently the temperature M 
not exceed 99 4° except on a few occasions The 
t.+phlood count on ten determinations from Aug 
r? SiSu^ S 28 vaned between 11,900 and 

cally The n^th the nght pubic bone 


tract were earned out at this time (Oct 16 and Oct 
23) The stomach was found to be normal, with no 
disturbance of motility, at two hours it con tamed 
only a trace of banum However, by exposure of 
scnal films for visualization of the small mtestme, 
an obstruction was demonstrated m the lower abdo 
men near the mid-lme Spot films exposed at sei 
entj minutes following mgestion of the banum 
showed a region of narrowing of the small mtestme 
in the lower central abdomen The jejunum proa 
mal to this obstruction was grossl} dilated 41 



Fig 3 Case 1 Distention of intestine well shoioi 
at four and a half hours (Oct 23 1944) 

though the head of the banum column entered the 
cecum at five hours, there remamed localized codec 
tions of banum m the small mtestme m the lower 
abdomen, and even at twenty four hours there was 
still a small quantity of banum present The ex 
ammation was interpreted as demonstrating the 
presence of adhesions (Figs 1-3) 

Laparotomj was performed Oct 26 It revealed 
complete transverse laceration of the terminal 
ileum, which had been walled ofli by mflammatorv 
tissue consisting of omentum and part of the sig 
mold colon which had been drawn over These 
adhesions were broken up and the sigmoid was re 
stored to the normal anatomic position An end 
to-end entero-enterostomj was performed 
The patients recovery was complicated by an 
inasional hernia which was repaired at a seeondarv 
operation in February 1945 Roentgen studies 
Aug 23, 1945 (eight months after operation) showed 
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;atis{actor}' functioning of the small intestine n ith 
ao residual obstruction 

Comment In this case the seventy of 
the pelvic mjuiy’ caused the possibility of 
injury to the small intestine to be over- 
looked The chmaans canng for this pa- 
tient stated that folloivmg admission, and 
for many days thereafter, shock was so 
great that, even had the diagnosis been 
suspected, operation would have resulted in 
death The fact that the patient sumved 
may seem to mdicate that, if operation be 
delayed more than a penod of hours, the 
chances of recovery may be greater if 
treatment be consenmtive, gnmg the ab- 
scess an opportumty to waU-off, as occurs 
m the development of an appendiceal ab- 
scess 

The roentgen findings are mterestmg 
There was obviously an obstruction of the 
small mtestme, with a fauly extensive 
region of narrowmg m the lower abdomen 
Post-traumabc adhesions, possibly due to 
an mtrapentoneal hemorrhage, were con- 
sidered the probable cause That adhe- 
sions were present was demonstrated at 
operation, but the cause was not suspected 
by the radiologist In retrospect, it is 
possible to recognize the false passage be- 
tween the tom ends of the ileum (Fig 1), 
a region m which there is no semblance of 
any mucosal pattern. 

Case 2 A member of the Umted States Naval 
llbmen s Reserve, 30 years of age, sustamed a com- 
pound fracture of both bones of the right leg when 
she was struek by an automobile on Jan 30, 1944 
There n-as considerable soft-tissue destruction, neces 
sitatmg amputation two days later, which was per 
formed at the jimcbon of the middle and lower thirds 
of the right femur Subsequent x raj studies dis 
closed fractures at the right pubo dial juncUon and 
the right pubic body, a comnunuted fracture of the 
right ala of the sacrum (Fig 4) , and fractures of the 
nght 8th to 11th nbs, mclusive, all of these had 
healed at the time of roentgen exammation but from 
the available history could be attributed to the auto- 
mobile accident 

Begmmng in May 1944, shortly after transfer to 
the U S Naval Hospital, Phdadelphia, for fitting of 
a prosthesis, the patient began to expenence requr- 
nng attacks of pain in the right louer quadrant of 
the abdomen, accompanied bj pam on urination, 
each attack lasting about a ueek During these 
episodes there were tenderness and a varj ing degree 



Fig 4 Case 2 Roentgenogram of pelns eleven 
months after injurj' Healed pubic fractures on right 


of increased resistance to palpation of the nght 
lower abdomen Slight temperature elevation with- 
out leukoci tosis was observ'ed dunng these attacks, 
which subsided under conservatue treatment 
Urologic stud> , mcludmg mtravenous urographV on 
Aug 3, 1944, failed to provide evidence of anj 
urinary tract disturbance to account for the abdorm- 
nal pain 

Because of pain in the amputation stump and 
“phantom” limb pain, a plastic repau of the stump 
and neuroplastj of the nght sciabc nene were per- 
formed on Nov 17, 1944 

The nght lower quadrant pam and tenderness con- 
bnued to recur mtermittently, and on Jan 29, 1945, 
a banum enema examinabon revealed persistent 
abnormal mdentabons m the most proximal segment 
of the large bowel which could be filled, presumably 
the cecum, it was found impossible to fill the termi- 
nal ileum dunng this stud} Oral admmistrabon of 
banum resulted m demonstrabon of an attenuated 
segment of termmal ileum several cenbmeters in 
length immediately proximal to the ileocecal junc- 
bon hlarked distortion of the cecum was observed 
(Fig 5) In view of the local tenderness and the 
appearance of the bowel, a roentgen diagnosis of 
mflaminatoT} ileocecal mass was oS'ered 
The abdomen was opened Feb 20, 1945, more than 
a }ear after mjuiy The transverse colon and a 
loop of ileum 12 inches from the ileocecal val\ e were 
found bound m a mass mvohnng these two struc- 
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Fig 5 Case 2 Narrowing of terminal ileum sbowi 
following oral administration of banum 


turcs and tie cecum, and adherent to the posterior 
portion of the iliac bone at the site of an area of 
inflammation in the region of the ileocecal val\e 
A perforation of the ileum near the ileocecal vahe 
was found within this inflammatorj mass The 
abnormal intestinal opening was closed and an ileocol- 
ostomj was performed 

Convalescence was slow On April 2S, 1945, an 
abscess, containing G to 8 ounces of purulent ma 
terial, situated between the cecum and surface of the 
ihum, ivas drained, and subsequently a fecal fistula 


probable that the mtestmal rupture was 
small and that the slow escape of intestinal 
contents from it favored the formation of a 
localized abscess, o\ erlooked because shock 
was attnbuted to skeletal damage 

The roentgen studies, as in Case I, were 
correctly interpreted as indicating the pres 
ence of inflammatory changes mth resul 
tant constnction of the ileum and inter 
ference with the passage of contents 
through it , 

SUJIMARY 

Two cases of subcutaneous non-pene 
tratmg rupture of the small intestine are 
reported These cases are remarkable in 
that survival occurred m spite of delay m 
diagnosis and operation, m one case of 
more than two months, m the other case of 
nearly thirteen months, whereas the mor 
tahty rate m such delayed cases has pre 
viously been considered 100 per cent In 
one case roentgen studies demonstrated 
the existence of a fistulous tract between 
the tom ends of the small mtestme In 
both cases they showed considerable lo- 
calized obstruction due to post-traumatic 
mflammatory changes No other such 
cases, with roentgen studies, have been 
found in a search of the hterature 

Episcopal Hospital 
Front St and Lehigh Ave 
Philaddphn 25 Penna 


developed On Aug 3 the abdomen was re-entered 
The cecum and terminal ileum were dissected from 
the fistulous tract to the extenor It appeared as if 
the opening in the ileocecal region previous!) dosed 
bv suture had reopened and formed the fistula The 
ileocolostomv was functioning m excellent fashion 
and the terminal ileum was therefore dmded from 
the cecum and the end of each dosed 

The subsequent course has been uneventful, the 
fistula healing bj granulation and bowel function 
returmng to normal At the time of writing (Octo 
ber 1946), the patient is ambulaton , using an arti 
fiaalhmbsuccessfuUj 
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Rotuia del Inteslmo Delgado como Complicacton de Lesidn de la Pelvis Reposicidn a pesar 
de la Taidauza en el Diagndshco y la Intervencidn Comunicacidn de Dos Casos 


Comimicanse dos casos de rotura sub- 
cut^nea no penetrante del intestino del- 
gado Estos casos son notables por haber 
sobrevmdo los enfermos a pes^r de la 
tardanza en el diagndstico y la operacidn, 
que en un caso se demoraron mis de dos 
meses, y en el otro casi trece meses, aunque 
la mortalidad en esos casos tardlos se 
babia fijado pretnamente en 100 por ciento 


En un caso los estudios radioldgicos habian 
revelado la existencia de una fistula entre 
los extremos desgarrados del intestino del- 
gado, y en ambos considerable obstruadn 
local debida a alteraaones mflamatonas 
post-traiuniticas Una pesqmsa de la 
bteratura no ha revelado casos semejantes 
en que se hicieran estudios roentgenoldgi- 
cos 
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Fig 5 Case 2 Narrowing of terminal ileum show i 
follownng oral administration of banum 


tures and the cecum, and adherent to the postenor 
portion of the iliac bone at the site of an area of 
inflammation m the region of the ileocecal \alve 
A perforation of the ileum near the ileocecal talve 
was found withm this inflammator) mass The 
abnormal intestinal openmg w as closed and an tleocol 
ostomj was performed 

Convalescence was slow On April 2S, 1945, an 
abscess containing 0 to 8 ounces of purulent ma 
terial, situated between the cecum and surface of the 


probable that the intestinal rupture was 
small and that the slow escape of intestinal 
contents from it favored the formation of a 
localized abscess, overlooked because shock 
was attnbuted to skeletal damage 

The roentgen studies, as in Case 1, were 
correctly interpreted as mdicatmg the pres- 
ence of inflammatory changes with resul 
tant constnction of the ileum and inter 
ference with the passage of contents 
tlirough it 

' SUMMARY 

Two cases of subcutaneous non pene- 
trating rupture of the small mtestme are 
reported These cases are remarkable in 
that survival occurred m spite of delay m 
diagnosis and operation, m one case of 
more than two months, in the other case of 
nearly thirteen months, whereas the mor 
tahty rate m such delayed cases has pre 
viously been considered 100 per cent In 
one case roentgen studies demonstrated 
the existence of a fistulous tract between 
the tom ends of the small intestine In 
both cases they showed considerable lo 
call zed obstmction due to post-traumatic 
inflammatory changes No other such 
cases, mth roentgen studies, have been 
found in a search of the hterature 

Episcopal Hospital 
Front St and Lehigh Ave 
Philadelphia 25 Penna 


ilium, was drained, and subsequenth a fecal fistula 
developed On Aug 3 the abdomen was re-entered 
The cecum and terminal deura were dissected from 
the fistulous tract to the extenor It appeared as if 
the opening in the ileocecal region previouslj dosed 
b> suture had reopened and formed the fistula The 
ileocolostomi was functioning in excellent fashion 
and the tennmal ileum was therefore dmded from 
the cecum and the end of each dosed 

The subsequent course has been uneventful, the 
fistula healing by granulaUon and bowd function 
returmng to normal At the time of wnting (Octo 
her 1945), the patient is ambulatory , using an arti 
fiaal hmb successfully 


Comme7d This case closely resembl^ 
loe 1 Pelvic and other mjunes caused 
A nnssibihty of intestinal injury- 

f nled In new of the lapse of five 
betwem the tmte ot .n.urr aod the 

iset of gastro-mtestinal sy-mptoms, it 
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SUMARIO 


Rotuia del Inteshno Delgado como Complicacidn de Lesidn de la Pelvis Reposicidn a pesar 
de la Tardanza en el Diagndsfaco y la Intervencidn Comunicacidn de Dos Casos 


Comunicanse dos casos de rotura sub- 
cutdnea no penetrante del intestino del- 
gado Estos casos son notables por haber 
sobreimdo los enfermos a pesar de la 
tardanza en el diagndstico y la operacidn, 
que en un caso se demoraron m^s de dos 
meses, y en el otro casi trece meses, aunque 
la mortalidad en esos casos tardios se 
iabia fijado previamente en 100 por ciento 


En nn caso los estudios radioldgicos hablan 
revelado la e\istencia de una fistula entre 
los extremos desgarrados del intestino del- 
gado, y en ambos considerable obstruadn 
local debida a alteraaones inflamatonas 
post-traumdticas Una pesquisa de la 
literatura no ha revelado casos semejantes 
en que se hiaeran estudios roentgenoldgi- 
cos 





Adrenal Tumor of the Liver m a Child 

Case Report with Roentgenologic Features* 
HERMAN SELTZ, M D 
EUcms, W Va 


A drenal rests have been described 
throughout the upper part of the 
abdomen in the vicimty of the adrenals 
Morgagm (7), in 1740, was the first to de- 
scribe such accessor)’^ adrenal tissue, and 
Chian (3), m 1884, was the first to report 
its mahgnant transformation Ewing (5) 
referred to Schmorl as recording the occur- 
rence of adrenal rests in the hver and also 
tumors possibly ansing from these rests, 
grossly resembhng adrenal tumors Mac- 
Millan and Gilbert (8) reported an aber- 
rant tumor of the upper abdomen m a 
fifty-one-year-old woman, mtli a SL\- 3 ’'ear 
cure Gnfiith and Mitchell (G), m their 
te\t on Diseases of Infants and Children, 
stated that they had seen a case of adrenal 
tumor of the liver Nelson (Q) published 
a senes of 19 cases of accessor^’- adrenal 
cortical tissue, of which 15 were m adults, 
but m none was the ectopic tissue located 
m the hver 

The followmg case is reported because 
of the unusual location, in the hver, of a 
large ectopic adrenal tumor and the asso- 
aated roentgen findmgs which aided m 
its localization 



CASE REPORT 


H F , a 9 > ear old boy was admitted to the Davis 
Memonal Hospital on Dec 26, 1945, for obsen'ation 
because of a lump ra the stomach,' which his aunt 
had noticed six v eeks earlier while gl^^ng him a bath 
The patient was a normally active child with no 
complamts His appetite was fav He had no 
nausea vomiting, hematemesis, or abdominal pam 
Mis stools appeared normal He had no svmiptoms 
to genito iinnaiy sv stem There had 
Srno waght foss The mother stated that the 
Sdd had jaund.ee at the age 

ThcO.«»C„„,c IP Pa 

1946 


Fig 1 Evcretion urogram shomng normal unnar> 
tract bilaterall> The large liver tumor is \v ell demon 
strated (arrows) The gas-fiUed duodenum is displaced 
to the right and the transverse colon inferiorlj 


and he appeared to be normallv dev eloped for his 
age. There was no Ij-mphadenopathj The heart 
and lungs were normal Blood pressure was 104 
svstohe and 66 diastolic A large, discrete, firm, 
non tender mass was present in the epigastrium and 
left hv pochondnum The mass extended infenorl' 
to the umbilicus, was nodular cephalad, and moved 
moderatelv with respiration It did not appear to 
mv olv e tlie right lobe of the In er The spleen was 
not palpable There was no evudence of ascites 
The clinical impression was (i) retroperitoneal 
tumor, (2) pncreatic cv st , (3) c> st or tumor of the 
left lobe of the hv er 


Accepted for publication in October 
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Btg 2 A Anteroposterior projection The banum filled stomach is displaced to the left, the antral portion 
of the stomach and duodenal bulb supenorly. and the descending duodenum to the nght by the liver tumor The 
marhed mdening of the duodenal loop suggests a pancreatic lesion 

B Left lateral projection The stomach is displaced posteriorly mdicatingthatthetumorislocatedantenorly 
in the region of the left lobe of the liver 


Laboratory Data The hemoglobin on admission 
was 85 per cent, the ersthrocjte count 4,020,000, 
the leukoctve count C,550, with 63 per cent polj- 
morphonudears and 34 per cent Ijtnphocj tes 
Urinalysis shoned no abnormality except a 1+ 
albutnm The sedimentation rate was elevated to 
30 mm in one hour Icterus index was 7 The 
plasma protem was 7 5 gm per cent The blood 
sugar was 07 mg per cent and the non-protemnitro 
gen 41 mg per cent Blood Hmton and Kolmer- 
Wassermann tests v\ ere negatii e. 

Roentgenological Findings An anteropostenor 
roentgenogram of the abdomen reiealed endence 
of a large, hemispherical soft-tissue mass tu the 
epigastnum and left hvpochondnum ivith a fairly 
v.ell defined inferior border which extended down to 
the le\ el of L4 The mass caused displacement of 
the gas-contammg stomach to the left and the 
trans\ erse colon and small mtestme mfenorly The 
nght lobe of the liter did not appear to be enlarged, 
and its mfenor border appeared smooth The 
spleen uas of normal size A roentgenogram of the 
chest was negative 

Intratenous pyelographt (Fig 1) faded to reteal 
ant abnormality of the unnary tract The epigas- 
Inc mass did not appear to be related to either ktd- 
nc\ 

A gastro intestinal senes (Fig 2, A and B) showed 


no mtrmsic pathological changes m the esophagus, 
stomach, duodenum, small intestine, or proximal 
colon The body of the stomach was- displaced to 
the left and postenorly, the pylonc portion and 
duodenal bulb cephalad, the descending duodenum 
markedly to the nght, and the jejimum and trans- 
xerse colon mfenorly , by a large epigastnc mass in 
the region of left lobe of the hver On Dec 31, 1945, 
the abdomen uas explored. 

Operative Findings (Dr Beny I Golden) The 
abdomen was opened bx a left rectus muscle-split- 
ting incision On reaching the pentoneal cavity, a 
large, gray% cy st-hke mass, about the size of a grape- 
fruit, was seen protruding from the mfenor aspect of 
the left lobe of the liver The surface of this mass 
was smooth and highly xascular Satellite discrete 
nodules of x ary mg size were scattered throughout 
the remaining portion of the left lobe, the umn- 
xaded parenchyma nas yeUowm color The nght 
lobe of the fixer appeared grossly' natural No 
regional nodes were detected, nor any' evidence of 
intrapentoneal spread Palpation of the adjacent 
viscera, mcludmg the kidnevs and pancreas, failed 
to rex eal any abnormality Two of the small nodu- 
lar lixer masses and aspiration material from the 
cx St like mass nere remoxed for histologic studx 
Postoperative diagnosis Malignant tumor of the 
Inez 



ss 


Herman Seltz 


July 1017 



Co7nment The large mass ansmg from 
the mfenor surface of the left lobe of the 
liver in this case produced marked widen- 
ing of the duodenal loop (Fig 2, A), suggest- 
ing a lesion m the region of the head of the 
pancreas The postenor displacement of 
the stomach (Fig 2, B) , however, was incon- 
sistent with a retroperitoneal pancreatic 
tumor, and for this reason the mass was 
considered to be m the region of the left 
lobe of the liver 

DISCUSSION 

Roentgen studies may be of aid m the 
diagnosis of tumors of the hver in children, 
espemally m locahzmg the tumor process, 
though httle appears m the literature on 
this subject Schatzki (12) presented a 
roentgenological syndrome based on the 
frequent association of primary hepabc 


Fig 3 Section of liver mass (high power mngnifica 
tion) showing clear polyhedral cells resembling clear- 
cell caremoraa 


The postoperative course was uneventful except 
for delaj ed healmg of the abdominal wound The 
patient was discharged from the hospital on the 
nineteenth postoperative day, Jan 19, 1946 Smee 
discharge he has been seen monthlj'- m the Out 
Patient Department There has been no change in 
his general condition nor m the size of the tumor 
Htslologic Report (Dr F Lew) Besides small 
areas of liver trabeculae, or structures bearing some 
likeness to them, the specimen showed no similar- 
it\ to liver tissue Instead of lobulae, irregular 
masses of more or less polyhedral cells were found 
(Fig 3), many of which were similar to the tj-pical 
picture of dear-cell caremomn A continuous 
growth was shown by the presence of numerous 
mitotic figures Large hemorrhages spread into 
tlie tumor as well as into the markedlj thickened 
capsule of Ghsson 

The descnption of the material from the ci st-Iike 
mass was as follows In polarized hght, unstained 
cells are large Smears show double-refracting sub 
stance m the tumor cells as weU as extraccllularly 
The aspect of the cells, the papiUar> structures 
m some parts, the loose relation of the cells to one 
another m other parts, and the double refraetive 
cholestenne esters place the groivth in the group of 
The biopsi permits no condu- 


carmnoma and cirrhosis which he consid- 
ered highly suggestive of primary cara- 
noma of the hver This syndrome con 
sisted m the demonstration of (o) cirrhosis 
(esophageal vances), (b) a mass in the re 
gion of the hver, and (c) positive evidence 
of caremoma (metastasis) The syn- 
drome, however, is of little aid in children, 
since cirrhosis is rarely found m the young 
Hepatosplenography with the aid of in- 
travenous thorotrast has been advocated 
by some (Ehrhch and Ansanelh, 4) for the 
diagnosis of tumors of the hver, but this 
procedure is rarely used by radiologists 
because of the possibihty of late morbid 
changes due to the radioactivity and/or 
the foreign-body effect of the medium 
(Rigler, 1 1) In more recent years, the at- 

tempt has been made (Beckermann and 
Popken, 2, Olsson, 10) to visualize the hver 
and spleen with an iodized colloidal emul- 
sion (lodosol) as a substitute for the tho 
num suspension, but this, too, is not with- 
out senous danger (Olsson, 11) 

Displacement and deformity of the ad- 
jacent gastro-mtestinal organs by a tumor 


1 » ne D10PS> UCliuiwa J ^ UY ct 

to Tvhether the tumor arose in or near the of the liver ha\ e been described by others 

or IS a pnman growth of «trar^al mis Abel (1) reported a case of primary car- 
Kumci, r _ these are known to occur „f +i,„ 


placed adr^al 


near the solar plexus or on 
Iner Pathological diagnosis 
thehier 


Adrenal tumor in 


cinoma of the liver in a child, successfully 
treated by partial hepatectomy of the left 
lobe The roentgen diagnosis in this case. 
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with displacement of the adjacent gastro- 
mtestmal organs similar to our own, was 
pancreatic tumor 

The stomach, duodenum, small bowel, 
and transverse colon may all be involved 
m the displacement process if the hepatic 
tumor enlarges mfenorly or posteriorly, 
or only the stomach itself may be dis- 
placed If the duodenal loop is enlarged, 
the possibility of a tumor of the left lobe 
of the liver should be excluded by a lateral 
view This will show antenor displace- 
ment, or no displacement, of the stomach 
m the presence of a pancreatic tumor or 
any other retroperitoneal mass m the re- 
gion of the pancreas, and posterior dis- 
placement of the stomach if the mass is 
hepatic m ongm 

If the mass m the liver enlarges cephalad, 
one may find a localized bulge m the dia- 
phragm, espeaaUy on the nght side Too 
much emphasis cannot be placed on this 
findmg, however, smce normal develop- 
mental variations m the contour of the 
diaphragm occur frequently, and other m- 
trahepatic lesions (cyst, abscess and meta- 
static nodules) may produce a similar dia- 
phragmatic lobulation 

Rarely calafication may occur m a pri- 
mary carcmoma of the hver Tomhnson 
and Wolff (15) reported one such case m 
an mfant with a large hver and scattered 
areas of calcium density in the nght lobe 

SUMMARY 

I A case of aberrant adrenal tumor of 
the hver in a mne-year-old child is re- 
ported 


2 Roentgenologic findings which may 
be associated with tumor of the liver are 
discussed In the case reported, displace- 
ment of the adjacent gastro-intestmal 
organs by the tumor caused marked widen- 
ing of the duodenal loop on the antero- 
postenor roentgenogram, suggestmg a 
pancreatic lesion However the latter 
could be excluded by a lateral view, show- 
ing posterior displacement of the stomach 

The Golden Clinic 
Elkins W Va 
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SUMARIO 


Supraxrenoma H6patico en un Nino Histona Cllnica con Datos Roentgenoldgicos 


Comunlcase un caso de tumor adrenal 
aberrante del higado en un mno 

Repdsanse los hallazgos radioldgicos que 
pueden asociarse con los tumores hepiticos 
En el caso actual, el desplazamiento de los 
adyacentes drganos gastro-mtestmales por 


el tumor provocd un ensanchamiento pro- 
nunciado del asa duodenal en la pelicula 
anteroposterior, mdicando lesi6n pancred- 
tica Sm embargo, pudo excluuse la 
filtima con una vista lateral que reveld des- 
plazamiento posterior del estdmago 
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M ost roentgenologists have long 
recognized the need of rehable quanti- 
tative data giving the speed, detail, and 
contrast charactenstics of commeraally 
available roentgenographic films and m- 
tensifying screens From such mforma- 
tion, the choice of the most satisfactory 
films and screens for use in a roentgeno- 
graphic department may be greatly fa- 
ohtated Furthermore, the availability 
of such information to the profession 
would constantly stimulate the \-ray in- 
dustry to improve the quahty of its prod- 
ucts 

Before quantitative data hstmg the 
charactenstics of films and screens can be 
made generally available to the radiologist, 
however, four fundamental steps must be 
taken First, standard defimtions of speed, 
detail, and contrast must be estabhshed 
The terms of these defimtions, of course, 
should correspond as closely as possible 
to the conditions which occur when the 
films and screens are used m normal roent- 
genographic practice Second, methods 
of measurement which comply with the 
standard defimtions must be developed 
Third, an impartial and able laboratory to 
carry out su^ measurements must be set 
m operation Fourth, the data must be 
pubhshed at regular mtervals m journals 
that have a wide circulation among radi- 
ologists 

Dimng the past year, the laboratory of 
the Radiology Section, U S Pubhc Health 
Service, has been engaged in mvestigations 
from which standard defimtions and meth- 
ods of measurement of the various fihn and 
screen charactenstics may be denved 
Much of this research has been completed 
and has been reported m previous pubhca- 
tions (1) or pubhcations now m prepara- 


tion It is hoped that before long quanb- 
tative data on the characteristics of all x- 
ray films and screens will be published 
regularly m the two leading radiological 
journals of this country 

Before these data become generallj' avail- 
able, it may be of mterest to many to ob- 
serve some of the preliminary results 
Measurements have been made of the detail 
provided by eight types of mtensifying 
screens, one fluoroscopic screen, and sev- 
eral of the screen-Iens-film combinations 
which are used m photofluorography 
Data have also been denved for the con- 
trast factors of several photofluorographic 
films We are not prepared to issue anv 
speed data on various radiographic mate- 
nals at this time, smce our apparatus for 
making these measurements has just re- 
cently been completed 

DETAIL 

The abihty to record detail is measured 
m our laboratory by determinmg the 
finest Imear pattern which can be resolved 
by a film or film-screen combination 
Most radiographic film-screen combina- 
tions are able to resolve patterns up to 
10 lines per millimeter Photofluoro- 
graphic combinations, however, are gen- 
erally much poorer, while films exposed to 
x-rays directly frequently are able to re- 
solve patterns havmg 50 lines per milli- 
meter Indeed, the abihty of films alone 
to record detail is so much supenor to that 
of mtensifymg screens that m the case of 
a film-screen combination it is the mten- 
sifymg screens which limit the over-all 
abihty of the combination m this respect 
As a result, it makes httle difference what 
brand of film is used m an mtensifying 
screen exposiue as far as detail is con- 


1 From the second Annual Mcemg'^ 
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Table I Resolvino Power Ratings of 
Commercial Intensifmng Screens 

Resolving 


Brand Rower 

(lines per 
mm ) 

Buck Xtra speed 10 

Buck Mid-speed 12V* 

Buck Detad 12Vi 

Eastman Ultra speed 9 

Eastman Fine Gram 10 

Eastman High Definition 12Vi 

Patterson Par speed 10 

Patterson Detail 17 V: 


cemed, for any given pair of intensifying 
screens the detail will be the same regard- 
less of the type of film used 
The maxunnm number of hnes per 
millimeter which can be resolved by a film 
or film-screen combmation is called re- 
solvmg power Most film-screen combma- 
tions now available ,to the radiologist 
have resoivmg powers of approximately 
10 hnes per millimeter, that is, the finest 
hnear pattern which these combmations 
can resolve is one ha\mg 10 hnes per milli- 
meter In general, resoivmg power meas- 
urements are an excellent mdex of the detail 
provided by vanous radiographic matenals 
Durmg our prelunmary experimental work, 
radiographs were made with a senes of 
film-screen combmations on which re- 
soivmg power measurements were made 
These radiographs were made under con- 
ditions m which loss of detail due to move- 
ment of the part under e xamina tion and to 
target size were reduced essentially to zero 
Differences, then, m the detail exhibited 
by the films were the result of differences 
in the characteristics of the screens them- 
selves The radiographs were submitted 
to a large number of radiologists, who were 
asked to place the films m their order of 
diagnostic ment In almost every mstance 
the radiologists’ evaluations corresponded 
to the quantitative resoivmg power meas- 
urements Only m those mstances where 
two film-screen combinations had almost 
identical resoivmg powers were there dis- 
crepanaes, and even here the radiologist 
frequently stated that there was no practi- 
cal difference between the two combma- 
tions 

The resolving powers of eight commer- 


aally available intensifjnug screens are 
shown m Table I It will be observed 
that the screens designated as high-speed 
by vanous manufacturers generally have 
shghtly lower resolving powers than those 
marked mid-speed and that the mid-speed 
screens in turn are shghtly poorer than the 
screens hsted as high-defimtion With 
one exception (Patterson Detail screens), 
however, the difference between the poorest 
high-speed screen and the best high-defim- 
tion screen is phenomenally small In- 
deed, the difference between the detail 
provided by screens having a resoivmg 
power of 9 hnes per milhmeter and those 
havmg a resoivmg power of 12 1/2 hues 
per nuUuneter is hardly perceptible This 
fact may seem strange to many radiologists, 
because almost everyone can remember a 
time when it was not difficult to differ- 
entiate so-called high-defimtion screens 
from so-called high-speed screens from the 
standpomt of detail However, with the 
exception of Patterson Detail screens, all 
of the present-day brands, regardless of 
designation, provide about the same detail 
The resohnng power of the Patterson 
type “B” fluoroscopic screen is 6 hnes per 
millimeter This value may appear un- 
usually high to many readers m view of the 
rather poor detail which can be seen under 
fluoroscopic conditions This poor detail, 
however, is not the fault of the screen but is 
due to the dimimshed insual acuity of the 
observer at the low levels of dlummation 
occurrmg m fluoroscopy 

Table II Resolving Power Ratings of 

Commercial Photopluorografhic Screens 


Brand Power 

(lines per 
mm ) 

Patterson type ‘ B 6 

Patterson type D' 7 

U S Radium and Chemical 
Co t> pe 666 D 9 


The resoivmg powers of three photo- 
fluorographic screens are hsted m Table II 
It wdl be observed that the screen pro- 
duced by the U S Radium and Chemical 
Co IS somewhat superior m this respect 
to the Patterson screens AH tbrpp 
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M ost roentgenologists have long tion It is hoped that before long quanti- 
recognized the need of rehable quanti- tative data on the characteristics of all x- 
tative data giving the speed, detail, and ray films and screens will be published 
contrast characteristics of commercially regularly m the two leadmg radiological 
available roentgenographic films and m- journals of this coimtiy 
tensifying screens From such mforraa- Before these data become generally ai'ail 

tion, the choice of the most satisfactory able, it may be of interest to many to ob 
films and screens for use in a roentgeno- serve some of the prehmmary results 
graphic department may be greatly fa- Measurements have been made of the detail 
cilitated Furthermore, the availabihty provided by eight types of intensifying 
of such information to the profession screens, one fluoroscopic screen, and se\- 
would constantly stimulate the v-ray m- eral of the screen-lens-fihn combmations 
dustry to improve the quality of its prod- which are used in photofluorography 
ucts Data have also been derived for the con- 

Before quantitative data hsting the trast factors of several photofluorographic 
charactenstics of films and screens can be films We are not prepared to issue any 
made generally available to the radiologist, speed data on vanous radiographic mate- 
however, four fundamental steps must be nals at this time, smce our apparatus for 
taken First, standard defimtions of speed, making these measurements has just re 
detail, and contrast must be estabhshed cently been completed 


The terms of these defimtions, of course, 
should correspond as closely as possible 
to the conditions which occur when the 
films and screens are used m normal roent- 
genographic practice Second, methods 
of measurement which comply with the 
standard defimtions must be developed 
Third, an impartial and able laboratory to 
carry out such measurements must be set 
m operation Fourth, the data must be 
pubhshed at regular mtervals m journals 
that have a wide circulation among radi- 


ologists 

During the past year, the laboratory of 
the Radiology Section, U S Pubhc Health 
Service, has been engaged in mvestigations 
from which standard defimtions and meth- 
ods of measurement of the vanous film and 
screen characteristics may be denved 
Much of this research has been completed 
and has been reported m previous pubhca- 
tions (1) or pubhcations now in prepara- 


DETAIL 

The abihty to record detail is measured 
m our laboratory by detenmnmg the 
finest Imear pattern w^ch can be resolved 
by a film or film-screen combination 
Most radiographic film-screen combina- 
tions are able to resolve patterns up to 
10 hnes per miUimeter Photofluoro 
graphic combmations, however, are gen- 
erally much poorer, while films exposed to 
x-rays duectly frequently are able to re- 
solve patterns havmg 50 hnes per milli- 
meter Indeed, the abihty of films alone 
to record detail is so much superior to that 
of mtensifymg screens that m the case of 
a film-screen combmation it is the inten- 
sifymg screens which hnut the over-all 
ability of the combmation in this respect 
As a result, it makes httle difference what 
brand of film is used m an intensifjnng 
screen exposure as far as detail is con- 
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Table I Resolving Power Ratings of 
Commercial Intensifitnc Screens 


Brand 

Resolving 

Power 

Buck Xtra-speed 

(fines per 
mm ) 

10 

Buck Mid speed 

12 >A 

Buck Detail 

12Vi 

Eastman Ultra-speed 

9 

Eastman Fine Gram 

10 

Eastman High Definition 

12'/: 

Patterson Par-speed 

10 

Patterson Detail 

17 V: 


cemed, for any given pair of intensifying 
screens the detail vnll be the same regard- 
less of the type of film used 
The maximum number of hues per 
miUnneter which can be resolved by a film 
or fihn-screen combmation is called re- 
solvmg power Most film-screen combma- 
tions now available ,to the radiologist 
have resolvmg powers of approximately 
10 hues per millimeter, that is, the finest 
hnear pattern which these combmations 
can resolve is one havmg 10 hnes per milh- 
meter In general, resolvmg power meas- 
urements are an excellent mdex of the detail 
provided by vanous radiographic matenals 
During our prehnnnary experimental work, 
radiographs were made with a senes of 
fihn-screen combmations on which re- 
solvmg power measurements were made 
These radiographs were made under con- 
ditions m which loss of detail due to move- 
ment of the part under exammation and to 
target size were reduced essentially to zero 
Differences, then, m the detail exhibited 
by the fihns were the result of differences 
ui the charactenstics of the screens them- 
selves The radiographs were submitted 
to a large number of radiologists, who were 
asked to place the films m their order of 
diagnostic ment In almost every mstance 
the radiologists' evaluations corresponded 
to the quantitative resolvmg power meas- 
urements Only m those instances where 
two fihn-screen combmations had almost 
identical resolvmg powers were there dis- 
crepancies, and even here the radiologist 
frequently stated that there was no practi- 
cal difference between the two combma- 
tions 

The resohmg powers of eight commer- 


aally available mtensifying screens are 
shown m Table I It will be observed 
that the screens designated as high-speed 
by vanous manufacturers generally have 
slightly lower resolvmg powers than those 
marked mid-speed and that the mid-speed 
screens m turn are slightly poorer than the 
screens hsted as high-defimtion With 
one exception (Patterson Detail screens), 
however, the difference between the poorest 
high-speed screen and the best high-defmi- 
tion screen is phenomenally small In- 
deed, the difference between the detail 
provided by screens havmg a resolvmg 
power of 9 hnes per rmlhmeter and those 
havmg a resolvmg power of 12 1/2 hnes 
per millimeter is hardly perceptible This 
fact may seem strange to many radiologists, 
because almost everyone can remember a 
time when it was not difficult to differ- 
entiate so-called high-definition screens 
from so-called high-speed screens from the 
standpomt of detail However, with the 
exception of Patterson Detail screens, aU 
of the present-day brands, regardless of 
designation, provide about the same detail 
The resolvmg power of the Patterson 
type “B” fluoroscopic screen is 6 Imes per 
mdhmeter This value may appear un- 
usually high to many readers m view of the 
rather poor detail which can be seen under 
fluoroscopic conditions This poor detail, 
however, is not the fault of the screen but is 
due to the dimimshed visual acmty of the 
observer at the low levels of fllununation 
occurrmg in fluoroscopy 

Table II Resolving Power Ratings of 

Commercial Photoflvorographic Screens 


Resolvmg 

Brand Power 

(lines per 
mm ) 

Patterson type B’ 6 

Patterson type D’ 7 

U S Radium and Chemical 
Co type 666 D 9 


The resolvmg powers of three photo- 
fluorographic screens are hsted m Table II 
It will be absented that the screen pro- 
duced by the U S Radium and Chemical 
Co IS somewhat superior m this respect 
to the Patterson screens All three screens 
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M ost roentgenologists have long tion It is hoped that before long quanti 
recognized the need of rehable quanti- tative data on the characteristics of all x- 
tative data giving the speed, detail, and ray films and screens wiU be published 
contrast characteristics of commercially regularly m the two leading radiological 
available roentgenographic films and m- journals of this country 
tensifymg screens From such informa- Before these data become generally avail- 

tion, the choice of the most satisfactory able, it may be of mterest to many to ob 
films and screens for use m a roentgeno- serve some of the preliminary results 
graphic department may be greatly fa- Measurements have been made of the detail 
cilitated Furthermore, the availability provided by eight types of mtensifying 
of such mformation to the profession screens, one fluoroscopic screen, and sev- 
would constantly stimulate the \-ray m- eral of the screen-lens-film combmations 
dustry to improve the quahty of its prod- which are used m photofluorography 
ucts Data have also been derived for the con- 

Before quantitabve data hstmg the trast factors of several photofluorographic 
characteristics of films and screens can be films We are not prepared to issue any 
made generally available to the radiologist, speed data on various radiographic mate 
however, four fimdamental steps must be nals at this tune, smce our apparatus for 
taken First, standard defimtions of speed, m akin g these measurements has jUst re 
detail, and contrast must be estabhshed cently been completed 
The terms of these defimtions, of course, 

should correspond as closely as possible detail 

to the conditions which occur when the The abihty to record detail is measured 
films and screens are used m normal roent- m our laboratory by determinmg the 
genographic practice Second, methods finest Imear pattern which can be resolved 
of measurement which comply with the by a film or film-screen combination 
standard defimtions must be developed Most radiogyaphic film-screen combma- 
Third, an impartial and able laboratory to tions are able to resolve patterns up to 
carry out such measurements must be set 10 fines per millimeter Photofluoro- 
m operation Fourtfi, the data must be graphic combmations, however, are gen 
published at regular mtervals m journals eraUy much poorer, while films exposed to 
that have a wide circulation among radi- x-rays duectly frequently are able to re- 
ologists solve patterns having 50 Imes per miUi- 

Durmg the past year, the laboratory of meter Indeed, the abihty of films alone 
the Radiology Section, U S Pubhc Health to record detail is so much superior to that 
Service, has been engaged m mvestigations of intensifying screens that m the case of 
from winch standard defimtions and meth- a film-screen combmation it is the inten- 
ods of measmement of the various film and sifymg screens which hmit the over-all 
screen characteristics may be derived abihty of the combmation m this respect 
M ch of this research has been completed As a result, it makes little difference what 
A Lps been reported m previous pubhca- brand of fihn is used m an mtensifymg 
Sms (1) or pubhcations now m prepara- screen exposure as far as detail is con- 
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screens to conclude without saying a word 
regarding the persistence charactenstics 
of vanous photofluorographic screens 
Persistence, or lag as it is sometimes called, 
IS a phenomenon characterized by the 
enussion of light by a screen after the 
termination of the \-ray exposure Some 
screens, such as the Patterson tj^ie “D” 
screen, exhibit this charactenstic to a 
marked degree, whereas the Patterson 
type “B” screen has only negligible per- 
sistence 

The effect of persistence is twofold m 
photofluorography If it is marked, there 
will be a considerable foggmg of the vanous 
radiographic images m the film roll Also, 
the performance of automatic photoelec- 
tnc timers may be considerably impaired 
The marked persistence of the type "D” 
screen is unfortunate, because otherwise 
this screen has several valuable character- 
istics First, Its resolvmg power is shghtly 
better than the type “B” screen Also, 
this screen emits blue hght and, therefore, 
employs blue-sensitive films that can be 
processed m conventional x-ray dark rooms 
without changmg the hghtmg conditions, 
in contrast to the yeUow-sensitive films 
that are used with the type “B ’’screen 
Dunng the past year, many attempts 
ave been made to produce a blue-ermttmg 
screen havmg short persistence character- 
istics similar to those of the type “B” 
screen As Van Allen (3) has recently 
reported, the U S Radium and Chemical 
0 has been successful m meetmg this 
o jective m their type 666-D screen hsted 
m some of the tables in this article From 
a oratoiy^ and field tests, this screen seems 
o have such excellent over-all properties, 
as well as low persistence values, that be- 
ore long it wdl hkely receive wide usage 
in combmation with such films as the ex- 
pei^ental Ansco emulsion menboned m 
a le IV Such a combination will not 
on y promde superior speed and contrast 
ut a reasonably good resoUmg power, an 
a sence of annoymg persistence effects, 
an the advantage that the films may be 
processed under ordmar}'^ darkroom condi- 
tions 


CONCLUSION 

The foregoing are the data that have 
been collected by our laboratorj'' up to the 
present bme Dunng the next year, our 
program will be organized to permit a 
complete quantitabve evaluabon of the 
speed, contrast, and resolving power char- 
actenstics of all commercially available 
x-raj'’ films and screens This information, 
soon thereafter, will be pubhshed regularly 
for the guidance of radiologists every- 
ivhere 

Department of Radiology 
Johns Hopkins Hospital 
Baltimore 5, Md 
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DISCUSSION 

W Edward Chamberlain, M D (Philadelphia, 
Penna) Dr Morgan’s paper is of tremendous 
practical importance, as is all of the work that he 
and his colleagues do The thought that we may be 
recmvmg in the near future regular pubhshed state- 
ments regarding the qualities of x-ray films that are 
commeraally available is very interesting 

For a great manj' years Dr Henny and I at 
Temple Unn ersity have made our own detemuna- 
tions of the contrast and speed of vanous films 
available on the open market with some rather mter- 
esting results, which, however, we have never ven- 
tured to publish, feelmg that to do so might perhaps 
suggest that we were mterested m selling a particular 
product 

I am interested to know what the reaction is going 
to be when we see set forth m pnnt the differences 
which we hai e all observed in the laboratory After 
aD, the tendencj will be for buyers to go rushmg from 
one film to another, because there are x erj real dif- 
ferences Ever}" once in a while, we find one par- 
ticular film standmg out quite definitelj above all 
others m the combination of speed and contrast 

A mention of the method we haxe used for deter- 
mining some of these factors ma} be of mterest If 
} ou ha\ e an X raj machine organized so that 5 ou 
can measure accurately its output and if 3 ou can 
maintain the quality of the beam constant— and it is 
not too hard to do that — then 3 ou can make, at am 
time 3 ou please an exposure of a film enclosed be- 
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provide essentially the same speed when 
used mth currently available photofluoro- 
graphic films However, Ansco is pre- 
panng to place in production a film for use 
with the Patterson type “D” and the 
U S Radium and Chemical Co type 
666-D that will provide almost double the 
speed of the type “B” screen-film combi- 
nation 

The ratings listed m Table II, of course, 
do not provide a reliable index of the detail 
vnsible m photofluorographic films, since 
the lens of the photofluorographic camera 
and the graimness of the film cause a con- 
siderable loss of detail The over-all re- 
sohnng powers of two photofluorographic 
combinations (screen, lens and film) are 
listed in Table III One is for a 35-ram 

Table III Over-all Resolving Power op Two 
Photofluorographic Si stems (Screen Camera 
Lens and Film) 

Resolving 

Tipe of System Power 

(lines per 
nim ) 

Patterson type B’ screen plus East 
man Ektar f/1 5 lens plus Eastman 
yellow sensitive 35 mm film 
Patterson type D” screen plus East 
man Ektar f/1 5 lens plus Eastman 
blue sensitive 70 mm film 

combmation and the other for a 70-mm 
combination It will be observed that 
the latter is only moderately better than 
the former However, we have some evi- 
dence to mdicate that if, in the 70-mm 
combination, a Patterson t 3 rpe “B” screen 


2 0 
2 5 


Table I\'' Contrast Ratings (Gamma) of Fwb 
Photofluorographic Film Screen Comblnatios-s 


Film Screen Combination 

Patterson type B” screen plus East 
man yellow sensitive P F film 
Patterson type D’ screen plus East 
man blue sensitive P F film 
U S Rad & Chem Co type 666 D 
screen plus Eastman blue sensitive 
P-F film 

Patterson type ‘ D” screen plus Ansco 
expcnraental P F film 1 

U S Rad S. Chem Co type 666-D] 
screen plus Ansco expenmental P F 

film J 


Coniraa 

(Gamma) 

'l 6 

1 4 

1 6 
1 8 

2 0 


CONTRAST 

Contrast ratmgs have been determined 
for five photofluorographic film-screen com 
bmations These data, listed in Table IV, 
were detemimed by measuring the maa 
mum slopes of density vs log exposure 
curves made experimentally on the several 
combinations They represent, therefore, 
what IS usually referred to m the field o 
photography as gamma ratmgs It ^ 
interesting to note that the contrast ratiu? 
of the Patterson type “D" screen-East 
man blue-sensitive film combination is 
almost 15 per cent lower than that o 
the Patterson tj^ie "B” screen-Eastman 
yellow-sensitive film combmation In uc 
tual practice, the supenonty of the 
combmation is even greater than indicated, 
for it has been shown by recent work (2; 
that the x-ray contrast of images recorded 
by the type “B” screen is almost 10 pc( 
cent greater than that of the type “D 
screen As a result of the marked differ 


were used with an Eastman yellow-sensitive 
photofluorographic film, a resolvmg power 
approachmg 3 0 hues per nulhmeter may be 
obtamed This higher resolvmg power is 
due to the smaller gram size of Eastman’s 
yellow-sensitive film as compared to its 
blue-sensitive emulsion A significant im- 
provement m the resolvmg power of the 
70-mm combmation may also be accom- 
nhshed by the replacement of the Patterson 
S? D’’ screen by the type 6G6-D screen 
the U S Radium and Chemical Co 
resolvmg porver of the latter 
IcieeniiB do much to counteract the to 
rSolvmg power m^duced by the 

-v-t^nv blue-sensitive emulsion 


ence m over-all contrast between the two 
combmations, most rachologists quickly 
express a preference for films made inth 
the type “B” screen -yellow-sensitive filiu 
combmation However, it will be noted 
from Table IV that there will soon be 
available photofluorographic film-screen 
combinations of the blue-sensitive type 
that iviU even surpass the contrast char- 
acteristics of any previous combmation 

PERSISTENCE OF PHOTOFLUOROGRAPHIC 
SCREENS 

It would be unwise m this discussion of 
the charactenstics of x-ray films and 
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screens to conclude ivithout sajung a word 
regarding the persistence charactenstics 
of various photofluorographic screens 
Persistence, or lag as it is sometimes called, 
IS a phenomenon characterized by the 
emission of hght by a screen after the 
termination of the \-ray exposure Some 
screens, such as the Patterson type “D” 
screen, exhibit this charactenstic to a 
marked degree, whereas the Patterson 
type “B” screen has only negligible per- 
sistence 

The effect of persistence is twofold m 
photofluorography If it is marked, there 
will be a considerable foggmg of the various 
radiographic images m the film roll Also, 
the performance of automatic photoelec- 
tnc timers may be considerably impaired 
The marked persistence of the type “D” 
screen is unfortunate, because otherwise 
this screen has several valuable character- 
istics First, its resohung power is slightly 
better than the type “B” screen Also, 
this screen emits blue hght and, therefore, 
employs blue-sensitive films that can be 
processed m conventional x-ray dark rooms 
without changmg the hghtmg conditions, 
fv, the yeUow-sensitive films 

th^ are used with the type “B ’’screen 
unng the past year, many attempts 
ave been made to produce a blue-emittmg 
screen havmg short persistence character- 
istics similar to those of the type "B” 
screen As Van Allen (3) has recently 
^ported, the U S Radium and Chemical 
o as been successful m meetmg this 
in their type 666-D screen hsted 

° tables in this article From 
to ^ tests, this screen seems 

as over-aU properties, 

fore Ion/ P^i'sistence values, that be- 
in comK^ i w 1 likely receive wide usage 
m combmation with such films as the 

S“v -enfoned 

only Jnlrt “ ““‘■■nation will not 
but a renc ^ Speed and contrast 

absence of^^ ^ resohnng power, an 

and the pH Persistence effects, 

and the advantage that the films mav be 

pmcessed under ordmarjt darkroom condi- 


CONCLUSION 

The foregomg are the data that have 
been collected by our laboratory up to the 
present time Durmg the next year, our 
program mil be organized to permit a 
complete quantitative evaluation of the 
speed, contrast, and resohung power char- 
acteristics of all commeraally available 
x-ray films and screens This information, 
soon thereafter, mil be published regularly 
for the guidance of radiologists every- 
where 

Department of Radiology 
Johns Hopkms Hospital 
Baltimore 6, Md 
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DISCUSSION 

W Edward Chamberlain, M D (Philadelphia, 
Penna) Dr Morgan’s paper is of tremendous 
practical importance, as is all of the work that he 
and his colleagues do The thought that we may be 
receivmg m the near future regular published state- 
ments regardmg the qualities of A-ray films that are 
commeraally available is very interesting 

For a great many jears Dr Henn}^ and I at 
Temple University have made our own determma- 
tions of the contrast and speed of various films 
available on the open market with some rather mter- 
estmg results, which, however, we have never ven- 
tured to publish, feeling that to do so might perhaps 
suggest that we were mterested m seUmg a particular 
product 

I am mterested to know what the reaction is going 
to be when we see set forth m pnnt the differences 
which we have all observed m the laboratorj After 
all, the tendencv wdl be for buj ers to go rushing from 
one film to another, because there are i erj real dif- 
ferences Every once m a while, we find one par- 
ticular film standmg out qmte definitely above all 
others in the combination of spieed and contrast 
A mention of the method we have used for deter- 
minmg some of these factors maj be of mterest If 
jou have an \-rai machine organized so that jmu 
can measure accuratelj its output and if jou can 
maintain the quahti of the beam constant — and it is 
not too hard to do that — ^then > ou can make, at anj 
time 1 ou please an exposure of a film enclosed be- 
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tween a particular pair of intensify mg screens (ear- 
ned, of course, m a parbcular cassette so as to elimi- 
nate differences m thickness and radiation absorp- 
tion of vanous cassette covers), and then develop 
the film in a given developer for ranous lengths of 
time, and finally, mth the densitometer deterrame 
exactly how much contrast is produced by the partic- 
ular combination of film, devdoper, and intensify mg 
screen used Our method involves some differences 
m detad but not in pnnciplc from what Dr Morgan 
has shown us 

I should like Dr Morgan m his dosmg remarks to 
comment upon the problem of just what the com- 
mercial effects of tliesc published statements will be 
I thmk it takes some courage to start putting them 
in print and yet of course we are glad that it is going 
to be done 

In dosing I want to ask Dr iMorgan a couple of 
specific quesbons WTien can we expect the new 
Ansco P-F film to be avaflable? And is the Umted 
States Radium and Chemical Company 666-D 
Screen now available? If so, where and how do we 
obtain it I thmk you all fed as I do Those of 
^ou who haie worked with P-F films realize that 
there is somethmg to be desired m the present com- 
bmation of blue screen and blue sensitive film 
partly because of the persistence or lag m the screen 


and partly because we d hke tohavemorecontrastin 
our results 

Russell H Morgan, MJ3 {dosing) I will 
answer bnefly Dr Chamberlam's questions 

First of all, he asked what reaction ire expect 
from the x-ray mdustry m regard to the publication 
of quantitative information regarding screens and 
films We have already had a chance to see wial 
that would be We have been publishing some of 
this nmtenal m vanous issues of Public Health Rt 
ports This journal doesn’t have a very wide dis- 
tnbution among radiologists but we have been using 
it as a method of explormg reaction among those who 
do get that journal from bme to time, and all that I 
can say is that this reacbon so far has been most 
far orable. The x-raj^ industry has been extremely 
co-operabve with us m all of this work and I think 
that the whole thmg will go very smoothly indeed. 

As to the availability of the United State Radium 
Comjiany’s screen and also of the new Ansco film, 
the screen, I believe, will be available within a penod 
of weeks As far as the film is concerned, it will 
probably be a matter of not longer than one or two 
months “kccordingly I thmk that the quahty d 
photofluorographic films should take a marked step 
forward soon after the turn of the year 


SUMARIO 

Caracterisfacem de las Peliculas y las Pantallas Roentgenoldgucas 


Pres&itanse dates relativos a la facultad 
resolvente, que constituye un Indice de la 
capaadad para reproduor detalles, de 8 
pantallas intensificadoras y 3 pantallas 
fotorroentgenogrffficas obtembles en el mer- 
cado Tambi6n se sunnmstran los coefi- 
aentes de comparaadn determinados para 


5 combmaaones fotofluorogrffficas de pelt 
cula-pantalla Por fin, se discute la ' pst 
sistenaa,” es decur, la emisidn de to 
despuds de termmar la exposicidn a to 
rayos X, de vanas pantallas fotorroent- 
genogrffficas 





Elastic Ruler for Roentgen Pelvimetry' 

CESARE GIANTURCO, MD 
Urbana, 111 


E lastic rulers have found use m radiol- 
ogy for the determination of the posi- 
tion of the pineal gland They can also 
be used to good advantage to simplify 
roentgen pelvimetry 

The figure below shows an elastic ruler 
consistmg of a metal rod bent at one end 
(A) and carrying a movable piece (B) 
A rubber band is fastened to A and B 


will be 11 mm instead of 10 mm The 
rubber band is then stretched so that its 
length corresponds to the shadow of the 
16 cm rod placed 5 cm above the table 
top and the new position of the mov- 
able pieee is marked on the metal shaft 
This IS repeated for the rods placed at 10, 
15, 20, 25 cm above the table top, and 
new marks are made on the shaft for each 
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By movmg B, the rubber band can be 
stretched and held at any pomt along the 
shaft The ongmal length of the rubber 
band is 14 cm After stretchmg it to 16 
cm , 16 centimeter hues are marked on it 
Let us now take six metal rods, all 16 
cm long, and place them on the x-ray 
table supported by radiolucent material 
so that one rod will be at table top level, 
and the others at 5, 10, 15, 20, and 25 cm 
above the table top A film of these six 
rods is then taken with Bucky and with 
the film-tube distance that one mtends to 
use for pelvimetry - This film is placed on 
an illummator and the rubber band is 
stretched so that its length will correspond 
to the shadow of the 16 cm rod placed on 
the table top The position of the movable 
piece (B) IS now marked on the metal 
shaft Assuming that the shadow of the 16 
cm rod placed on the table top becomes 
17 6 cm when it reaches the film in the 
Bucky, the rubber band will distribute this 
increase over its entire length so that 
the distance between centimeter marks 


position of the movable piece (B) The 
spaces between marks are then further 
divided mto five equal spaces, each of 
which represents one centimeter of table 
top-part distance 

Once this is done, pelvimetnc measure- 
ments become extremely simple One 
anteroposterior axial film and one lateral 
film are taken, and the distance m centi- 
meters between the table top and the mlet 
and the distance between the table top and 
the sagittal plane of the patient are noted 

The anteroposterior axial fihn is meas- 
ured with the ruler set at first for the table 
top-inlet distance At this setting, one 
can measure the true conjugate, the fetal 
head, the transverse diameter, and the two 
obhque diameters A settmg of 4 cm 
will measure accurately enough the mter- 
spmous diameter, and a settmg of 1 5 cm 
the b] -ischial 

On the lateral film, one must set the 
instrument for the distance between the 
table top and the sagittal plane of the pa- 
tient This setting will senm for the true 
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Wm^dist’ancr^*''^ “ of pel^^^let^y. accuracj will be increased by the use of a long tube- 
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conjugate, the pubosacral diameter, and 
the fetal head 

As long as the tube-film distance is kept 
constant, the measurements obtamed with 
the elastic ruler are qmte as accurate as 
those obtained by other methods The 


advantages of the method rest in its sim 
plicity, m the economy of time and ma 
tenals, and in the fact that measurements 
can be easily obtamed on wet films 

Carle Hospital Clinic 
Urbana, 111 


SUM ARID 

Regia El^faca para la Pelvuaetila Roentgenoldgica 


Descrlbese una regia eldstica para empleo 
en pelvimetrfa, cuyas ventajas comprenden 
sencillez, ahorro de tiempo y material y 
faahdad para hacer mediciones en pelfculas 
hfimedas 





EDITORIAL 


Vagotomy in the Treatment of Peptic Ulcer 


The therapy of peptic ulcer has passed 
through numerous stages but has never 
been estabhshed on an entirely satisfactory 
basis Treatment has mcluded various 
types of medical management with alka- 
linization as the basic factor and such sur- 
gical procedures as gastro-enterostomy, 
local exasion of the ulcer, and more re- 
cently partial gastrectomy Associated 
with all of these measures are certain dis- 
advantages which have prevented their 
umversal acceptance as an ideal method 
of treatment 

In 1943, Dragstedt and Owens (2) 
reported their expenence with supradia- 
phragmatic vagotomy m two cases of duo- 
denal ulcer This procedure they based 
upon the concept that such ulcers are 
attributable to the corrosive acbon of the 
gastric juice, excessive secrebon of which 
may be due to hyperacbinty of the gastnc 
secretor}’^ fibers of the vagus nerves In 
both cases sabsfactory results were 
achieved 

This commimicabon was followed in 
1944 by a more detailed study by Drag- 
stedt, Palmer, Schafer, and Hodges (3), 
of 11 patients with gastnc and duodenal 
ulcers similarly treated In this paper the 
authors discuss at some length the relabon 
of gastnc secrebon to ulcer formabon 
They cite the work of Carlson, who showed 
that even in the fasbng state and in the 
absence of psj^chic sbmuh there is nor- 
mally a more or less conbnuous secrebon 
of gastnc juice What causes this is 
unknonn, but it is assumed to be due, at 
least in part, to a persistent secretorj^ tonus 
of the vagi Under normal conditions, 
the gastnc wall is not digested because it is 
not exposed to pure gastnc juice for long 
penods but is protected by the intro- 


ducbon of food The pancreabc juice, 
gastnc and intestmal mucus, duodenal 
juice, and bile offer further protection to 
the duodenum and to a less extent to the 
gastnc and jejunal mucosa WTien, how- 
ever, excessive volumes of gastnc juice are 
secreted continuously in expenmental 
animals, especially m the absence of food, 
this defensive mechanism is overcome and 
an ulcer is produced In a considerable 
number of ulcer pabents there is also 
evidence of excessive production of gastnc 
juice m the absence of any obnous stim- 
ulant, as at night when the stomach has 
been previously emptied of food by lavage 
Follow-up observabons of the 11 pabents 
treated by Dragstedt and his associates 
by vagus secbon showed a sinking de- 
crease of this high mght secretion following 
the operabon, the reduction in most cases 
being m excess of 50 per cent Associated 
with this there was persistent relief of 
ulcer pain and distress 

The obseri'-abons recorded above were 
supplemented by physiological studies 
by Thornton, Storer, and Dragstedt (8) 
to determine the effect of vagotomy on the 
gastnc secretory response to histamme, 
caffem, msuhn hypoglycemia, and a “sham 
meal ’ m which food was chewed but not 
swallowed The increase in the volume of 
gastnc secretion and free acid regularly 
produced by histamine and by caffem was 
unchanged followmg vagotomy, mdicabng 
that the acbon of these stimulants is 
probably directly upon the gastnc glands 
On the other hand, the mcrease m secrebon 
normally observed in the presence of in- 
sulin hypoglycemia and following a sham 
meal was completely abohshed in vagot- 
omized patients, confirmmg observabons 
of others that these agents act through 
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stimulation of tlie gastric secretory fibers the original ulcer but m 2 cases pain con 
of the vagi The absence of a secretory tinued and in one a late gastro-enteros 
response to insuhn or a sham meal is there- tomy was required Of the 29 patients 
fore suggested as a good test of the com- classified as showmg satisfactory results, 
pleteness of section of the vagal fibers there were 3 who had diarrhea persist 

A cl ini cal study of 50 chronic ulcer cases mg from three to five months, and 2 
treated by transthoracic vagotomy has others with postprandial symptoms of 
recently been reported by Smith, Ruffin, epigastric pressure and faintness The 
and Bayhn (7) All the patients m this diarrhea ceased spontaneously m all cases, 
senes had chronic or recurrent ulcers which but one patient still complamed of post 
had failed to respond to previous medical prandial distress after two years No 
or surgical measures, with symptoms rang- recurrences have been encountered in this 
mg in duration from two to thirty-five senes 

years Complete clinical recovery was Attempts are being made to overcome 
obtamed m 43 cases and the patients were the comphcation of gastnc retention mth 
able to return to a full, unrestncted diet lack of tone and decreased penstalhc 
There was one questionable recurrence activity Machella, Hodges, and Sorter 
and one postoperative death Five pa- (4) gave urethane of B-methyl cholme 
tients were relieved of ulcer symptoms but chlonde to two patients with disturbances 
suffered from gastnc retention, vomiting, of the motor function of the stomach 
persistent diarrhea, weakness, nenmusness, following bilateral vagotomy for ulcer, and 
or other symptoms In this senes, as in showed by roentgenologic and balloon 
other reported senes, the most common kymograpluc studies that the parenteral 
and senous postoperative comphcation mtroduction of this drug temporanly 
was gastnc retention associated with di- restored gastnc penstalsis and motihty 
latation and hypopenstalsis, occasionally with rehef of epigastnc distress, anoreoa, 
necessitating a secondary operation for and nausea A side effect of this was an 
rehef When a previous gastro-enter- mcrease m gastnc aad secretion in the 
ostomy had been done, no such difficulty fastmg stomach, which may or may not be 


was encountered Diarrhea occurred m 
27 patients but m 19 it was of only a few 
days’ duration Transient chest pam and 
fluid m the pleural cavity were mmor 


comphcations 

Roentgen studies on this senes of pa- 
tients showed varymg degrees of obstruc- 
tion, the six-hour gastnc residue ranged 
from 100 per cent to almost none The 
duodenal bulb was frequently difficult to 
nsuahze No pomt tenderness was pres- 
ent m most cases The majonty of the 
ulcers showed roentgen evidence of heahng 


withm several weeks or months 

Postoperative observations have also 
been reported from Massachusetts Gen- 
eral Hospital, by hloore. Chapman, Schulz, 
and Jones (6), whose expenence with 
vagotomy ui ulcer cases covers two j ears 
Of their 40 patients, 33 were followed 
long enough for an evaluation of progress 
In 32 of these cases there was heahng o 


detrimental to ulcer heahng 

It IS known that m a certam number of 
cases the vagi do not consist of two mam 
trunks but divide and form a plexus m 
their lower course This has caused some 
uncertainty concenung the proper site for 
section of the nerves Dragstedt in h'S 
earher cases, and most of the authors 
quoted above, have used the supradia- 
phragmatic route to insure section of all 
the nerve fibers This, however, precludes 
visual and manual observation of the lesion 
imder treatment, and thus allows for the 
possibihty of an incorrect diagnosis Re 
cently Dragstedt has switched to the trans- 
abdommal approach in order to have the 
additional advantge of inspection of the 
ulcer Differences of opinion as to tlie 
comparative effectiveness of the two pro- 
cedures remain to be settled As a result 
of an anatomic study of the v agus nerv cs 
at the postmortem table Bradley, Small, 
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Wson, and Walters (1) believe that m 
more than 90 per cent of cases, a subdia- 
phragmatic approach wiU allow as nearly 
a complete division of all the nerve fibers 
as a transthoracic approach Miller and 
Davis (5), however, as a result of a similar 
study, strongly favor the supradiaphrag- 
matic approach, feehng that otherwise 
some of the nerve branches may be missed 
The prehnunary reports on vagotomy m 
the treatment of peptic ulcer are encour- 
agmg, but the mterval smce its mtroduc- 
tion IS short A much longer tune wiU be 
reqmred to evaluate fully the place of this 
procedure m ulcer therapy It represents 
primarily a physiologic approach to the 
problem and should stimulate further 
physiologic studies to determine finally the 
effect not only on the stomach but on the 
other abdonunal organs The immediate 
rehef of ulcer symptomatology is dramabc, 
but the subsequent gastric atony and delay 
m motihty occasionally observed may be 
very distressmg, although m most cases 
these after effects eventually disappear 
The volume and aadity of the gastnc 
juice are significant factors m the pro- 
duction of peptic ulcer Vagotomy done 


m connection with partial gastrectomy 
would appear to be of definite value in 
modifying gastnc secretion and thus acting 
to prevent the development of gastro- 
jejimal ulcers frequently observed as a 
comphcation of the latter operation 
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An Announcement 
Publication of Spanish Summaries 


With this issue, Radiology embarks 
upon a new imdertakmg, which it is an- 
tiapated will greatly increase its useful- 
ness, namely, the pubhcation of summaries 
m Spamsh of aU original contnbutions 
appealing m its pages 
Earners of language have never been 
effective in halting the advance of saentific 
achievement, but that they may hmder 
the prompt exchange of useful experiences 
IS undeniable We beheve that Latm 
Amencan radiologists niU welcome the 
opportunity to follow, month by month, 
the work of their North Amencan col- 
leagues, while our own interest m the con- 
tnbutions of Latin Amenca to our common 


specialty wdl be enhanced by the closer 
relationship thus estabhshed 

If proof were needed of the mtemational 
character of the science of radiology and 
the commumty of interest existmg among 
radiologists of the Amencas, it was amply 
demonstrated by the recent Inter-Amer- 
ican Congress of Radiology at Havana and 
the action there taken toward the estab- 
hshment of an Inter-Amencan College 
of Radiology It is our hope that the new 
pohcy of makmg available m Spamsh 
the substance of our current pubhcations 
will be yet another bond between radiol- 
ogists of the AVestem Hemisphere 
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Publicacion de Sumanos en Espanol 


Con la esperanza de que acreciente con- 
siderablemente su utilidad, sobre todo en 
la Am^nca Latma, Radiology lanza, con 
este nlimero, una innovacidn, o sea, la 
publicacidn en Castellano de sumanos de 
todos los trabajos onginales que aparezcan 
en sus p&ginas 

las vallas del lenguaje jamds ban lo- 
grado contener el adelanto aentffico, pero 
tampoco cabe negar que pueden impedir 
el rdpido intercambio de conoamientos 
dtiles A nuestro parecer, los radidlogos 
latmo-amencanos acogerdn con placer la 
oportumdad de seguir, en su propio idioma, 
de mes en mes, la labor de sus colegas del 
Norte, en tanto que nuestro propio mter6s 
en los aportes latmo-amencanos a nuestra 


mutua especiahdad se veri avivado por 
las relaciones mds rntimas asi establecidas 
Si se necesitara mayor prueba de la 
naturaleza mtemacional de la aencia 
radioldgica y de la mutuabdad de mtereses 
que existe entre los radidlogos de las Am§- 
ncas, bien ampba la ofrecid el reaente Con 
greso Inter-Amencano de Radiologia cele- 
brado con tanta bnllantez en la Habana 
y la decisidn alH tomada con respecto al 
establecimiento de un Colegio Inter-Ame- 
ncano de Radiologia Abngamos la smcera 
esperanza de que la nueva poHtica de pre 
sentar en espanol la sustanaa de nuestros 
trabajos comentes forje otro lazo de usn6a 
entre los radidlogos del Hemisfeno Oc 
cidental 





ANNOUNCEMENTS AND BOOK REVIEWS 


PRESENTATION TO DR R S STONE 

For reasons metallurgical, the Gold Medal of the 
Radiological Soaeh' of North Amenca awarded to 
Dr R S Stone was not read\ for presentation at the 
tune of the Annual Meeting of the Society last De- 
cember It was completed m the spnng of this j ear, 
and the Secretan'- of the Societ} suggested to the 
President-Elect that, smce he resided m the same 
citj as Dr Stone, he present the medal at some suit- 
able occasion The latter was kmdly arranged at a 
meeting of Dean Smith, of the University of Cali- 
fornia Medical School, and Dr Childs 

Accordmgly, at the Maj 24, 1947, Faculty Meet- 
ing of the Universitv of Cahfomia Medical School, 
the award was made, with the following remarks b> 
Dr L H Garland 

“Gentlemen It is a high privilege indeed to come 
before the faculty of the Medical School of the Uni- 
versity of Calvfomia with this so pleasant task 
“The Gold Medal of the Radiological Soaetj of 
North Amenca has not been awarded smce 1941 
Its pnor recipients mclude many distinguished phj - 
sicians and phj sicists, amongst whom one recollects 
Gdsta Forssell, Madame Cune, Maud Slye, Arthur 
Compton, Robert Millikan, Edith Quunby, and 
others These names are lustre in the quiet halls of 
saence, and shed a glow of bnlhance in our world 
To this outstandmg group is added now the name of 
Robert Stone, y our professor of radiologj' His aca- 
demic standing, like bis modesty, bears the stamp of 
greatness 

“As Assoaate Duector of Health for the Metal- 
lurgical Project he bore a grave responsibility with 
courage, competence, and silence The work he did 
involved uprooting ties with home and school, much 
travel, no small personal danger and, above all, the 
disciphne of everlastmg secrecy 
“Robert Spencer Stone, on behalf of the Radio- 
logical Society^ of North Amenca, and through it, of 
the radiologists of the Neu World, it is my pnvilege, 
as President-Elect of that Societr , to bestow on \ou 
its Gold Medal 

Ma^ 1 conclude \v\th. Robinson Jeffers words 
Lend me the stone strength of the past and I vnll 
lend you 

The wings of the future, for I have them ' 

It IS m\ fortune to call y ou comrade ’ ’ 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

The Mid summer Conference of the Rocky Aloun- 
tain Radiological Society inll be held at the Shirleys 
Sai oy Hotel, Denver, Colo , August 7, 8, and 9, 
1947 The program is not complete, but two of the 
guest speakers will be Dr Lou ell S Gom, Los 
Angeles, Cahf , and Dr Leo G Rigler, Minneapolis, 
Minn There will be other guest speakers It is 
suggested that radiologists plan their vacations to 
attend this conference 

FOURTH INTERNATIONAL CANCER 
RESEARCH CONGRESS 

The Fourth International Cancer Research 
Congress, sponsored by Union Internationale 
Centre le Cancer and the Amencan Association for 
Cancer Research, with the assistance of other 
organizations and individuals mterested m promot- 
ing cancer research, will be held in St Louis, Mo , 
Sept 2-7, 1947, with headquarters at the Jefferson 
Hotel Dr E V Cowdry of the Barnard Free 
Skm and Cancer Hospital, St Louis, is the Chau- 
man of the Executive Committee, Dr Shields 
Warren, Boston, of the Program Committee, and 
Dr G W Lanmore of the Amencan Cancer Society 
(47 Beaver St , New York) of the Exhibits Com- 
mittee The local arrangements are in the bands 
of a committee headed by Dr A N Ameson of the 
MalUncfcrodt Institute of Radiology , St Louis 

For room reservations application should be made 
prompUy to Mr F H Rem, St Louis Pubhaty and 
Convention Bureau, 911 Locust St , St Louis 1, Mo 

AMERICAN CONGRESS OF PHYSICAL 
MEDICINE 

The Anencan Congress of Physical Medicme will 
hold Its twenty-fifth annual scientific and clinical 
session Sept 2-G, inclusive, at the Hotel Radisson, 
Mmneapiolis Scientific and clinical sessions will be 
given on the days of Sept 3, 4, 5, and 6 In addition 
to the scientific sessions, the annual mstruction 
courses will be held Sept 2, 3, 4, and 5 For infor- 
mation concermng the convention and the mstruc- 
tion courses, address the Amencan Congress of 
Phy'sical Medicme, 30 North Michigan Avenue 
Chicago 2, HI ' 
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RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Editor's Note Secretaries of state and local radiological societies are requested to cooperate ra keeping tins 
section up-to date by notifying the editor promptly of changes m officers and meeting dates Address Howard 
P Doub, M D , The Henry Ford Hospital Detroit 2 Mich 


UHITED STATES 


Connecticut 


Radiological Societv of North America Sure 
tary Treasurer, Donald S Childs M D 607 
Medical Arts Bldg , Syracuse 2, N Y 
American Radium Society Suretary Hugh F Hare, 
M D , 605 Commonivenlth A\ e Boston 15 Mass 
American Roentgen Ray Society Suretary Harold 
Dabney Kerr M D Iona Citv, loiva 
American College of Radiology Secretary, Mac F 

Cabal 20 N Wacker Dr , Chicago 6 III 
Section on Radiology, A M A Secretary U V 
Portmann, M D , Cleveland Clinic, ClcY-eland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary-Treasuru 
Courtney S Sti'Uey, M D BcU Bldg Montgom 
ery Next meeting at the time and place of the 
Alabama State Medical Association meeting 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Homes, M D , Pine Bluff Meets every three 
months and annually at meeting of State Medical 
Society 


California 

California Medical Association, Section on Radi- 
ology Suretary, D R MacColl M D , 2007 
WilshireBlvd Los Angeles 5 
Los Angeles County Medical Association, Ra- 
diological Section Secretary Mons Horwitr, 
M D , 2009 Wilshire Blvd , Los Angeles 5 Meets 
second Wednesday of each month at County 
Soaety Bldg 

Pacific Roentgen Society Suretary L Henry 
Garland M D , 460 Sutter St San Francisco 8 
Meets annuaUy ivith State Medical Assoaation 
San Diego Roentgen Society Secretary R F 
Niehaus MD 1831 Fourth Ave San Diego 
Meets first Wednesday of each month 
■sr Ray Study Club of San Francisco Secretary 
^ Ivan J MiUer M D 2000 Van Ness Ave Meets 
monthly on the third Thursday at 7 4o P M 
Cuao to June at Lane Hall Stanford Umver- 
ity H^iti wd December at Toland 

Si, Umversity of Cahtorma Hosp.tal 


CovNEcncoT State Medical Society Sectiov ov 
Radiology Secretary Robert M Lowman MJ) 
Grace-New Haven Hospital Grace Unit New 
Haven Meetings bimonthly second Thursdiy 

Florida 

Florida Radiological Society Secretary Treasurer 
Maxey Deli Jr , M D , 333 West Main St S 
Gainesville 

Georgia 

Georgia Radiological Society Secretary Treasurer 
Robert Drane MD, De Rerme Apartiwaits 
Savannah Meets m November and at the aniitial 
meeting of State Medical Association 

niiflois 

Chicago Roentgen Soctety Secretary T J Wach 
oivski, M D 310 Elhs Ave , Wheaton Meets 
at the Palmer House, second Thursday of OctobCT 
November January, February March, and ApiU 
at 8 00 pm 

Illinois Radiological Soobty Secretary Treasurr 
Wilham DeHoUander, M D , St Johns’ Hospi^ 
Spnngfield Meeungs quarterly as announced 

Illinois State Medical Society Section on ^ 
DIOLOOY Secretary, Frank S Hussey M D , ZoO 
East Superior St Chicago’ll 

Indiana 

Indiana Roentgen Society Secretary Treasurer, 
J A Campbell, M D Indiana Umversity Hos 
pitals Indianapolis 7 Annual meeting m May 

Iowa 

Ion A X-Ray Club Secretary Arthur W Erskine 
M D , 326 Higley Building Cedar Rapids Meets 
dunng annual session of State Medical Soaety 

Kentucky 

Kentucky Radiological Society Suretary Treas 
urer Sydney E Johnson M D 101 W Chestnut 
St , Louisville 

LomsYULLF Radiological Society Secretary Treas 
urer Everett L Pirkey Louisville General 
Hospital LouisYnllc 2 Meets second Friday of 
each month at Louisville General Hospital 

Ixralslana 


Colorado Secretary Washington 

Denver Hospital 1619 Mflwau- 

"" M^ts^dFndayofeachmonth 

irth?S«do Lhool of Medinne and Hospitals 


Louisiana Radiological Society Secretary Treas 
urer Johnson R Anderson M D No Louisiana 
Samtanum Shreveport Meets with State Med 
ical Soaety 
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Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones M D 2622 Greenwood Road Meets 
monthly September to May, third Wednesday, 

7 30 pm 

Maryland 

Baltimorb City Medical Society Radiological 
Section Secretary-Treasurer, Harry A Miller, 
M D 2452 Eutan PI , Baltimore 

Michigan 

Detroit X ray and Radium Society Secretary 
Treasurer E R. Witwer, M D Harper Hospital, 
Detroit 1 Meetings first Thursday of each month 
from October to May at Wayne County Medical 
Society club rooms 

Michigan Association op R,oentgbnologists 5ec- 
retary Treasurer R B MacDufli M D , 220 
Genesee Bank Buildmg, Fhnt 3 

Minnesota 

Minnesota Radiological Soemry Secretary C N 
Borman M D 802 Medical Arts Bldg Mm- 
neapolis2 Regular meetings in the Spnng and 
Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary John W Walker, M D 306 E 12th St, 
Kansas City Mo Meetings last Fnday of each 
month 

St Louis Society of Radiologists Secretary, Edwm 
C Ernst M D , 100 Beaumont Medical Bldg 
Meets on fourth Wednesday of each month, October 
to May 

Nebraska 

Nebraska Radiological Society Secretary Treas- 
urer O A Neely, M D 924 Sharp Building 
Lmcoln Meetings third Wednesday of each 
month at 6 P M in either Omaha or Lincoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levene M D , Massachusetts 
Memorial Hospitals Boston Mass Meets 
monthly on third Fnday at Boston Medical 
Library 

New Hampshire 

New Hampshire Roentgen Society Secretary- 
Treasurer Albert C Johnston M D Elhot Com- 
munity Hospital Keene Meetmgs quarterly m 
Concord 

New Jersey 

Radiological Society of New Jersey Secretary 
B H Seivard M D Orange Memonal Hospital 


Orange. Meetmgs at Atlantic City at time of 
State Medical Society and midwinter m Newark as 
called 

New York 

Associated Radiologists of New York, Inc Sec- 
retary, Wilham J Franas, M D , East Rockaway, 
L I 

Brooklyn Roentoen Ray Society Secretary Treas- 
urer, Abraham H Levy, M D , 1354 Carroll St , 
BUyn 13 Meets fourth Tuesday of every month, 
October to April 

Buffalo Radiological Society Secretary Treasurer, 
Mario C Gian M D , 610 Niagara St , Buffalo 1 
Meetmgs second Monday evening each month, 
October to May, mclusive 

Central New York Roentgen Society Secretary- 
Treasurer, Dwight V Needham, M D , 608 E 
Genesee St , Syracuse 10 Meetings m January, 
May and October 

Long Island Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evenmg each month at 
Kmgs County Medical Bldg 

New York Roentgen Society Secretary, Wm 
Snow, M D 941 Park Avc , New York, 28 

Rochester Roentgen Ray Society Secretary Mur- 
ray P George, M D , 260 Cnttenden Blvd , Ro- 
chester 7 Meets at Strong Memonal Hospital 
third Monday September through May 

North Carolina 

Radiological Society of North Carolina Sec- 
retary Treasurer, James E Hemphill MD Pro- 
fessional Bldg , Charlotte 2 Meets in May and 
October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman M D , 1338 Second St N , Fargo 

Ohio 

Ohio Radiological Society Secretary, Henry Snowr 
M D , 1061 Reibold Bldg Dayton 2 Next meet- 
mg at annual meetmg of the Ohio State Medical 
Association 

Central Ohio Radiological Society Secretary, 
Hugh A Baldwm M D , 347 E State St Co- 
lumbus 

Cleveland Radiological Soceety Secretary-Treas- 
urer, George L Sackett, MD 10516 Carnegie 
Ave Cleveland 6 Meetmgs at 6 30 fai on 
fourth Monday, October to Apnl, mclusiYre 

Radiological Society op the Academy op Medicine 
(Cincmnati Roentgenologists) Secretary-Treas- 
urer Samuel Brown M D , 707 Race St , Cm- 
cinnau 2 Meets third Tuesday of each month 

Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer, Peter M Russo, M D , 230 Osier Build- 
ing Oklahoma City hleetmgs three times a year 
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Pennsylvaiua 

Pennsylvania Radiolocical Society Secretary 
Treazurer, James M Converse, M D , 416 Pine 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Calvm L Stewart, M D Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 pm, from October to May m 
Thomson Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary- Treazurer, 
Lester M J Freedman, M D , 416 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 p m October to May, inclusive 

Rocky Monntam States 

Rochy Mountain Radiological Society Secretary- 
Treazurer, A M Popma, M D , 220 N Fust St 
Boise Idaho 

South Carolma 

South Carolina X-Ray Soctety Secretary- Treazurer, 
Robert B Taft, M D 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Memphis Roentgen Club Meetmgs second Tuesday 
of each month at Umversity Center 

Tennessee Radiological Society Secretary Treaz- 
urer, J Marsh Fr4re, M D , 707 Walnut St , Chat- 
tanooga Meets annually with State Medical 
Soaetym April 

Texas 

Dallas Fort Worth Roentgen Study Club Sec- 
retary X R. Hyde, M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month, m Dallas m the odd months and m Fort 
Worth m the even months 

Texas Radiological Society Secretary Treasurer, 

R P O’Bannon M D 650 Fifth Ave Fort Worth 
4 

Utah 

Utah State Radiological Society Secretary Treas- 
urer M Lowry Allen M D Judge Bldg Salt 
Lake City 1 Meets third Wednesday January 
March, May September November 

University of Utah Radiological Conference 
Secretary Henry H Lemer M D Meets first and 
third Thursdays, September to June, inclusive, 
at Salt Lake County General Hospital 


Virginia 

Virginia Radiological Society Secretary E Latan 
Flanagan, M D , 215 Medical Arts Bldg Rich 
mond 19 

Washington 

Washington Stats Radiological Society Seen 
tary Treasurer, Frederic E Templeton MD,321 
Cobb Bldg , Seattle 1 Meetmgs fourth Monday, 
October through May, at College Club, Seattle. 

Wisconsin 

Milwaukee Roentgen Ray Society Secretery- 
Treasurer, C A H Fortier, M D , 231 W Wheon 
sin Ave , Mdwaukee 3 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Mbd- 
ICAL SocESTY Secretary, S R. Beatty M D , 185 
Hazel St , Oshkosh Two-day meeting m May 
and one day at annual meeting of State Medical 
Society m September 

University of Wisconsin Radiological Conferbnci 
Meets first and third Thursdays 4 to 6 p M , Sep- 
tember to May inclusive Room 301, Service Mem 
onal Institute 426 N Charter St , Madison 6 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary Treasurer E M Crawford M D , 2100 
Marlowe Ave Montreal 28 Quebec Meetingi 
in January and June 

La Soerfrfi Canadibnne Francaise d’Elbciroloob 
et db Radiologie MfiDicALBS. General Secretary, 
Ongdne Dufresne, M D Institut du Radium 
Montreal Meets on third Saturday of each 
month 

CUBA 

SOCIEDAD DE RADIOLOgIa Y FiSIOTERAPIA DE CUBA 
OOSces in Hospital Mercedes Havana Meets 
monthly 

MEXICO 

SoCIEDAD MeXICANA DE RADIOLOGfA Y FiSIOTERAPIA 
General Secretary Dr Dionisio Pdrez Coslo 
Marsella 11 Mdxico D F Meetings first Monday 
of each month 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Observations on Encephalographic Findings in 
Cerebral Trauma Charles E Troland, Donald H 
Baxter and Richard Schatzki J Neurosurg 3 390- 
398 September 1946 

The encephalographic findings m a senes of 261 
patients (177 with head mjunes with skull defects, 29 
ivith closed head mjunes 32 with idiopathic epilepsy, 

23 with other lesions of the central nervous system) are 
reviewed The x ray reports n ere available m all in- 
stances and the actual films i\ ere obtained for review 
and for special measurements in 193 cases 169 of which 
were cases of head injury Some of the clinical records 
were not at the authors’ disposal at the time of the 
study In aU cases a complete senes of roentgenograms 
consistmg of anteropostenor, postero-antenor, and both 
lateral stereoscopic views was made A de^cnption of 
the encephalographic techmc used is In^u^^ 

In the senes of 261 encephalogr^m^j satisfactorj fiU 
mg of the ventncles was shown in 227 (87 5 per cent) 
poor filling m 15 (5 5 per cent) , and no fiUiiig m 19 (7 per 
cent) In 168 cases of all types the ventnculdr fiUmg 
was satisfactory and the films were avaflable for review 
The encephalograms were abnormal in 117 of this group 
and normal in 61 ' 

Of the 143 cases of head injury in which fiUing of the 
ventricles was satisfactory and the films and chmcal 
records were available, 17 (12 per cent) shoned a shift 
of the ventricular system ton ard the side of the cranial 
defect In 12 (8 5 per cent) of the 143 cas^ there was 
symmetrical enlargement of the lateral and third 
ventncle Two patients with non-traumabc epilepsy 
also showed this type of ventricular dilatation It is 
thought that m the majonty of cases this condition is 
due to generalized loss of cerebrar''substance with 
secondary dilatation of the cerebrospinal system 
Eleven cases (8 per cent) revealed enlargement of both 
lateral ventncles without enlargement of the third 
ventncle In 41 (29 per cent) bilateral asymmetncal 
enlargement of the lateral ventncles was evident of 
this number 31 (75 per cent) showed also dilatation of 
the third ventncle. The side of the greatest enlarge 
meat of the lateral ventncle was aln aj s the side of the 
injury in both open and closed head mjunes In 42 of 
the 143 instances (29 per cent) there was enlargement of 
only one lateral ventncle 

In a group of 60 patients in whom second daj study 
of the V cntricles vv as made an increase in the ventncular 
size on the second day iras found m over one third 

There were 126 cases of cranial trauma of both types 
m \\ hich the exact time of the injury was knon ii and the 
encephalograms were excellent, m 33 (26 per cent) the 
injury had been sustained less than three months before 
encephalography and of these 20 (60 per cent) showed 
V cnlncular enlargement of some type 

Of 129 cases of cranial trauma m which fiUmg of the 
ventncles was satisfactory and there was adequate 
neurologic information, 11 (8 5 per cent) revealed a 
normal ventncular syatem in the presence of chmcal 
evidence of definite neurological damage In 61 (47 6 
per cent) there were positiv e evidence of neurological 
damage and abnormal encephalographic findings while 
20 (20 per cent) had no clinical or encephalographic signs 
of cerebral damage In 31 (24 per cent) the encephalo 


gram was abnormal, although the neurologic examma- 
tion was negative 

In 123 cases (110 patients with cranial defects, 7 
closed head mjunes) encephalogniphic filling was 
satisfactory and mformation was available as to post- 
traumatic symptoms Six of the 7 patients with closed 
head mjunes had severe post-concussion syndromes con- 
sisting of headache, dizzmess intolerance to alcohol, and 
some loss of memory Four of these had normal en- 
cephalograms Of the 116 patients with cranial defats, 

47 (41 per cent) had post-traumatic symptoms (head- 
aches, dizziness, etc ) , 14 (29 per cent) of these had 
normal encephalograms , ’ 

Encephalography has been said by many author^ tp 
relieve post-traumatic symptoms but in this senes 
the amount of rebel w as meager and minimal 

ii 

Toxoplasmic Encephalomyehtis, with the Report of 
Two Cases E Graeme Robertson M J Australia 2 
449-452 Sept 28 1946 m 

The protozoon parasite T oKOplasma produces vanous 
chmcal manifestations, summarized by Sabm (m Ad- 
vances in Pediatncs, New York Interscience Publishers 
\ol I, 1942) as follows (1) abnormal enlargement of 
the head tn ulero the result of encephalomyehtis m the 
fetus, (2) encephalomyelitis of the newborn (onginat- 
ing xn titero), which terminates fatally durmg the first 
days or weeks of hfe, (3) congenital encephalomyehtis 
giving nse to hydrocephalus or microcephaly, cerebral 
calcification chonoretmitis, and nervous disturbances 
such as convulsions ( 'epilepsy’ ) spasbcity, and mental 
deficiency observed m infancy and early childhood, 
(4) atypical encephahtis, wnth twitchings of isolated 
muscle groups convulsions, disorientation low-grade 
fever and pleocytosis but thus far without the so-called 
' signs of menmgeal irritation ’ (nuchal ngidity Kernig s 
sign, etc ) and without signs pomtmg to mvolvement of 
the cranial nerves, '(5) acute febrile exauthematic 
disease associated wnth atypical pneumonia, (6) a mild 
or mapparent mfection betrayed only by the demonstra- 
tion of antibodies against toxoplasma or the birth of 
an infant with clinically apparent toxoplasmosis 

The roentgen features in chddren have been described 
by Dyke cl al (Am J Roentgenol 47 830 1942 
Abst in Radiology 41 84 1943) They consist chiefly 
in multiple small bilateral rounded areas of calcium 
density 1 to 3 mm m diameter m the bram substance 
There may be curvihnfer calcium streaks m the basal 
gangha Signs of hvdtocephalus or microcephaly may 
be evident '■ 

The author presents two cases with many of the 
sahent features of thg disease The first patient a gtrl 
of thirteen developed normally for one and one half 
years and then began to show evndence of retarded 
mentality, unilateral microphthalmia speech difficulty 
and poor vision which increased with advancing age 
She complained of headaches was unstable m her 
emotional responses and at the age of tvvelv e began to 
hav e convailsiv'e seizures limited to the left side Radio- 
graphic e-xamination of the skull show ed wadelj scat- 
tered areas of calcification chieflj in the low er and outer 
parts of the parietal lobes more pronounced on the 
right side One small round mass was seen in the nght 
frontal lobe Sjunmetncal comma shaped deposits 
were present in the region of the caudate nuclei The 
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bones uere thick and icell marked digital impressions 
were seen m them Encephalographic studies showed 
normal filling of the cistema magna the fourth 
ventricle and the aqueduct but no filling of the third 
ventncle and the lateral ventricles AddiUonal air 
merely outlined the other basilar cisterns and the cere- 
bral sulci which appeared normal Treatment with 
phenobarbital and ‘ Dilantin” abolished the epilepbc 
manifestations and improved the temperament of the 
child 

The second patient show ed rapid enlargement of the 
head for four days after birth, followed by more normal 
development She was lethargic when first seen, but no 
clinical evidence of hydrocephalus ivas present The 
left eye was smaller than the nght and the media on 
this side were opaque, the pupil was irregular the 
cornea was clouded and posterior synechiac were 
present Choroiditis and posterior syncchiae were 
present on the right Roentgenograms of the skull re- 
vealed two faint crescentic areas of calcification ap- 
parently in the region of the basal ganglia At the age 
of thirteen months the cephalic circumference was 17 6 
inches The eyes were unchanged No abnormal 
neurological signs were present except evidence of de 
layed mental development The calcifications observed 
radiographically appeared more dense but of the same 
distnbubon as before 

Though there was no definite proof obtained of 
toxoplasmic mfeebon m either of these cases, the author 
believes the clinical syndrome together with the objec 
live findings are sufficient to establish the diagnosis 
Bernard S Kalaijian, M D 

Optochiasmatic Arachnoiditis Eugene P Pender- 
grass and Charles R Perryman Am J Roentgenol 
56 279-298 September 1946 

Chiasmal mflammatory lesions produce a syndrome 
that IS simdar to that produced by a tumor m the region 


system is well drained of fluid, which is replaced with 
an- through the lumbar route. The shadows o[ the 
cistemae chiasmatis and interpedunculans can be 
readily demonstrated in most individuals who have no 
symptoms referable to that region In the presence of 
optochiasmabc arachnoiditis the clear air shadows of 
the cistema cluasmatis, and occasionally the cistemae 
interpedunculans and poubs, are absent deformed or 
encroached upon and the structures usually seen cannot 
be identified Tumor is usually thought to be present 
We now know that chiasmal arachnoiditis should alwajs 
be considered m amving at the final diagnosis 

Four cases of chiasmatic arachnoidibs one of syphi- 
litie origin, are presented Pitfalls m diagnosis mdude 
errors in technic such as incomplete drainage and ei 
ammation m the horizontal posture employing a vertical 
beam Lesions such as tumor in the region of the optic 
chiasm are shown to illustrate the difficulty of differ 
ential diagnosis in some instances 

Clarence E Weaver, M D 

Some Observations Concerning the HypophysUl 
Fossa. Gilbert W Heublem Am J Roentgenol 56 
299-319, September 1946 

One hundred apparently normal subjects m an army 
hospital gave the foUowmg measurements for the sella 
turcica average anteropostenor diameter 10 66 mm , 
average depth, 8 30 mm The largest sella measured 
13 mm (anteroposterior) by 9 mm (depth) and the 
smallest 8 by 5 mm Seven per cent of the senes showed 
bndgmg of the sella The usual contour was oval 53 
per cent, a round contour ivas present m 28 per cent 
while in 19 per cent the sella was either oblong or flat 
The author desenbes and illustrates many normal 
vanants of the sella the cjmoids the sphenoid sinus 
and the dorsum sellae It is important that the 
roentgenologist be conversant inth the numerous 
normal vanants which may be encountered Pbysio- 


of the opbc chiasm Trauma and mfeebon of the 
meninges and brain by syphilis mastoidibs, sinusitis 
petrositis and chronic rhinopharyngitis have been 
desenbed as ebologic factors m optochiasmatic arach- 
noiditis It may be a sequel of enccphahbs multiple 
sclerosis or tuberculosis At operation the arachnoid is 
thickened grayish and opalescent There may be 
single or multiple arachnoid cysts the opbc nerves and 
chiasm appear atrophic and are usually enmeshed in 
adhesions There may be calcareous arachnoid plaques 
The pabent usually complains of loss of vision in one or 
both eyes and headache The fundi often show opbc 
nerve atrophy Choked disks are seen in 10 per cent of 
the cases The most common visual field defects are 
central scotoma concentric contraction and temporal 


loss 

If the conventional roentgenogram shows nothing 
ibnormal it is important for the roentgenologist to 
miphasize the possibilibes of air encephalography 
The authors describe clearly the normal appearances of 
the cistemae chiasmabs interpedunculans and pontis 
ind these are iUusbated m the text The carotid 
irterv the antenor communicabng artery and oc- 
-asionally the middle cerebral artery may be ^tlmed 
Tthe supenor porbon of the emtema chiasmatis An 
a Hist above the sella turaca represents the 

'pne The infundibulum of the hypoph>-s.s is 

«;enmorepostenor optochiasmatic 

- — — 


logical calcificabon of the petroclmoid hgaraents is a 
well known finding Calaum deposits may be found 
ivithm the pituitary gland and are not necessarily of 
clinical importance Famt calcificabon above the fossa 
often indicates the presence of a Rathke s pouch tumor 
In the presence of a tumor roentgen evidence usually 
precedes visual field involvement Interpretation of the 
visual field findings usually throws some light on the 
seventy of the damage done and degree of improve- 
ment following irradiation and surgery and offers as 
well a delicate means of evaluating the effectiveness of 
therapy Choked disks are rarely seen with pituitary 
adenoma Adenoma causes a umfonn and general en 
largeraent of the fossa the ventral wall of the dorsum is 
smoothly eroded the dorsum is often displaced pos- 
tenorly and apparently elongated If eccentnc m 
posibon the tumor may cause erosion of the ipsolateral 
nntenor chnoid 

Any bizarre appearance of the hypophyseal fo^sa ora 
roentgen picture not consistent mth diagnosis of 
adenoma should bring to mind some form of cxtmsellar 
lesion Pressure Uansmitted from above due to 
a dilated third ventncle may erode the posterior 
clinoids and the dorsum This may be the result of 
tumor or stneture of the aqueduct A nasophary ngioma 
IS desenbed which invaded the floor of the middle fossa 
m the left parasellar region Gircinoma metastases and 
mulbpte myeloma have Iiecn known to invade the stlla 
Aneurysms of the circle of ttillis will if large enough 
cause marked sellar deformation Calcification m the 
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bones were thick and well marked digital impressions system is i\ell drained of fluid which is replaced with 
were seen m them Encephalographic studies showed air through the lumbar route. The shadoivs of the 

normal filling of the cistema magna the fourth cisternae chiasmatis and interpedunciilans caa be 

ventneje ana the aqueduct, but no filling of the third readily demonstrated m most mdmduals who have no 

vcntncle and the lateral ^entnclcs AddiUonal air symptoms referable to that region In the presence of 

merely outlined the other basilar cisterns and the cere- optochiasmatic arachnoiditis the clear air shadows of 

bral sulci which appeared normal Treatment with the cistema chiasmatis, and occasionally the asteniae 
phenobarbital and Dilantin” abolished the epileptic mterpedunculans and pontis are absent delomied tr 
manifestations and improved the temperament of the encroached upon and the structures usually seen cannot 

be identified Tumor is usually thought to be presenL 
The second patient showed rapid enlargement of the We now know that chiasmal arachnoiditis should always 
head for four days after birth, followed by more normal be considered m arriving at the final diagnosis 

development She was lethargic svhen first seen, but no Four cases of chiasmatic arachnoiditis one of syphi 
clinical evidence of hydrocephalus was present The htic ongin are presented Pitf alls m diagnosis include 

left eye was smaller than the right and the media on errors in technic sucdi as incomplete drainage and a 

this side were opaque, the pupd was irregular, the ammation in the horizontal posture employing a vertical 

cornea svas clouded, and postenor sywcchiae were beam Lesions such as tumor m the region of the optic 

present Choroiditis and postenor syncchiae were chiasm are shown, to illustrate the difficulty of differ 

present on the nght Roentgenograms of the skull re ential diagnosis in some instances 
vealed two faint crescentic areas of calcification ap CXarence E Weaver, M D 

parently in the region of the basal ganglia At the age 

of thirteen months the cephalic circumference tvas 17 6 Some Observations Concerning the HypophysUl 
inches The eyes were unchanged No abnormal Fossa Gilbert W Heublein Am J Roentgenol 54 
neurological signs were present cxcrept evidence of de 299-319, September 1946 


layed mental development The calcifications observed 
radiographically appeared more dense but of the same 
distribution as before 

Though there rvas no definite proof obtained of 
toxoplasmic infection in either of these cases the author 
believes the clinical syndrome together with the objec- 
tive findings are suffiaent to establish the diagnosis 
Bernard S Kai*a\jian M D 


Optochiasmatic Arachnoiditis. Eugene P Pender- 
grass and Charles R Perryman Am J Roentgenol 
56 279-298 September 1946 

Chiasmal inflammatory lesions produce a syndrome 
that IS similar to that produced by a tumor in the region 
of the optic chiasm Trauma and infection of the 
meninges and bram by syphilis mastoiditis sinusitis, 
petrositis and chrome rhinopharyngitis have been 
described as etiologic factors in optochiasmatic amch 
noiditis It may be a sequel of encephahtis multiple 
sclerosis or tub^culosis At operation the arachnoid is 
thickened grayish and opalescent There may be 
single or multiple arachnoid cysts the optic nerves and 
chiasm appear atrophic and are usually enmeshed in 
adhesions There may be calcareous arachnoid plaques 
The patient usually complams of loss of vision in one or 
both eyes and headache The fundi often show opUc 
nerve atrophy Choked disks are seen in 10 per cent of 
the cases The most common visual field defects are 
central scotoma concentric contraction and temporal 
loss 

If the conventional roentgenogram shows nothing 
abnormal it is important for the roentgenologist to 
emphasize the possibilities of air encephalography 
The authors describe clearly the normal appearances of 
the cisternae chiasmatis interpednnculans and pontis 
and these are lUustrated m the text The c^otid 
artery the anterior communicating artery and 
^st^aUv the middle cerebral arterj ma> be ouUmed 
portion of the cistema chiasmatis ^ 

" J 1 mst abote the sella turcica represents the 

"S Sr'm. — .1 ibb .. 

''^ThT°«wh^o^ph.c findings m optochiasmatic 

The cncepnai g y t^-nical if the cerebrospinal 
arachnoiditis are rather t>T)tcai 


J One hundred apparently normal subjects m an anDr 
; hospital gave the follomng measurements for the sdb 
turcica average anteroposterior diameter 10 66 mm , 
f average depth 8 30 ram The largest sella raeasuml 
13 ram (onteropostenor) by 9 mro (depth) 
smallest 8 by 6 mm Seven per cent of the senes showw 
bridging of the sella The usual contour was oval 53 
per cent, a round contour w'as present in 28 per 
while m 19 per cent the sella was either oblong or flat 
The author describes and illustrates many nonnal 
variants of the sella the clinoids the sphenoid sinus, 
and the dorsum sellae It is important that the 
roentgenologist be conversant with the numerous 
nonnal variants which may be encountered Physio- 
logical calcification of the petrochnoid ligaments is a 
nell known finding Calaura deposits may be found 
Avithin the pituitary gland and are not necessarily of 
clinical importance Faint calcification above the fossa 
often mdicates the presence of a Rathke s pouch tumor 
In the presence of a tumor roentgen evidence usually 
precedes visual field involvement Interpretation of the 
visual field findings usually throas some light on the 
seventy of the damage done and degree of improNT 
nient following irradiation and surgery and offers 
well a delicate means of evaluating the effectiveness of 
therapy Choked disks are rarely seen with pituitary 
adenoma Adenoma causes a uniform and general ca 
largement of the fossa the ventral wall of the dorsum is 
smoothly eroded the dorsum is often displaced pos 
tenorly and apparently elongated If eccentnc m 
position the tumor may cause erosion of the jpsolateral 
antenor clinoid 

Any bizarre appearance of the hypophyseal fossa or a 
roentgen picture not consistent wnth diagnosis of 
adenoma should bring to mind some form of extrasellar 
lesion Pressure transmitted from abo\e due to 
a dilated third \entncle may erode the posterior 
cimoids and the dorsum This may be the result of 
tumor or stricture of the aqueduct A nasopharyngioma 
is described which inv-aded the floor of the middle fossa 
in the left parasellar region Carcinoma metasta^^es and 
multiple myeloma have been known to inxade the sella 
Aneurysms of the circle of WiIIis will if Urge enough 
cau^ marked sellar deformation Calcification in the 
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survey should be uudertakea until there has been ade- 
quate planning for each step in the process 

One of the first steps is the notification of the nega- 
tive group, which he beheves should include such minor 
findmgs as abnormal nbs shght pleural thickemng and 
calcifications For this he recommends the notification 
form used by the U S Public Health Service, reading 
On the date shown belou , an x-ray was taken of your 
chest You will be glad to know that the condition of 
your lungs appears satisfactory on this x-ray film ” 
About 95 per cent of the group surveyed will receive 
such notification Contact iv ith the positive group may 
be by letter or by the public health nurse One volun- 
tary organization found that 40 per cent of those ap 
proached only by letter responded and \v ere re examined, 
but that this figure rose to 63 per cent u hen a visit from 
the public health nurse was added 
A special plea is made for protection of the patient’s 
economic mterests and for the maintenance of the 
private practitioner patient relationship 

Maurice D Sachs, M D 

Pulmonary Cavitahon, Bifficulty in Differential 
Diagnosis by X-Ray Norman Diamond Dis of 
Chest 12 423-430, September -October 1946 
Cavitation in the lung, with uhatever disease it is 
associated, represents an identical pathological process, 
namely, destruction of the parenchyma with resultant 
interruption of the pulmonary frameu ork The excava- 
tions assume a given shape or appearance as a result of 
elastic retraction of surrounding lung tissue, partial 
bronchial occlusion, and marginal atelectasis of the 
suTTOundmg alveoh The roentgenographic appearance 
of a cavity, with or without a fluid level is nothmg more 
than a high light The identification of the specific 
etiology of the destructive lesion becomes then a 
chnical problem , to require the roentgenologist to give a 
precise diagnosis without a clinical work up is to place 
him m an unfair position While the author beheves 
that m the final diagnosis most of the emphasis should 
be placed on the chnical aspects, this does not minimize 
the Value of the roentgen study for it is admitted that 
most cavities would be missed if left solely to clinical 
and physical examination 

A table is presented hstmg diseases with cavitations 
and their characteristics, and roentgenograms are re 
produced to show the similarity of the appearances m 
examples due to different causes 

Henri K Taixor M D 

Appearance of Reinfection Tuberculosis In Children. 
Josi Rodriguez Betancourt Miguel A \ aliente Carlos 
Amador and Pedro G Hoyos Bol Soc cubana dc 
pcdiat 17 131-146 April 1945 

The most frequent type of reinfection tuberculosis in 
childhood IS the so-called secondarj or post primary m 
filtration, due to a reactivation of residual foci of disease 
Among 2 100 cases of active tuberculosis in children 
studied bj the authors about 300 (14 per cent) were of 
this type, while only 41 examples (2 per cent) of tertiary 
infiltrates were observed The clinical picture vanes, 
ranging from complete absence of s> mptoms to an acute 
condition w ith fe\ er and signs of consolidation Hemop- 
tysis was never obscrv cd b> the authors in this group 
The pcnhilar region is the usual site of the secondary 
lesions though there may be tin oh ement of otlicr parts 
of the lungs espcanlly the bases The infiltrate may 


assume a tnangular form or may appear as a transverse 
band or a mass invading one or more lobules The 
appearance is homogeneous 

The usual course is benign, wath healing in one or two 
years Relapses occurred in some of the authors’ cases 
but in these, too, heahng eventually followed In some 
few cases caseation ensues, mth eventual cavitation 
Under such conditions the symptomatology is obvious, 
the shadow lacks homogeneity, and the patient grows 
progressively weaker Other manifestations of the 
secondary process may appear at the same time as the 
pulmonary lesions, pleunsy, peripheral adenopathy, 
phlyctenular conjunctivitis, tuberculous peritonitis, etc 
The tertiary type of the disease, seen in older pa- 
tients, represents a new focus, m a previously sound 
lung or at the site of an earlier lesion Since the clinical 
picture IS not alw ays clearly defined, radiologic examina- 
tion and other auxiliary methods of diagnosis are of 
special importance About a third of the cases are of 
acute onset with high fever and respiratory symptoms 
The infraclavicular region is the usual site of the lesion 
m the beginning Radiologically it appears as a rounded 
or oval shadow , about 2 cm in diameter, of moderate 
density, more mtense at the borders Caseation 
cavitation, and dissemination are of frequent occur- 
rence On the other hand, healing may take place or 
the disease may remain stationary for a considerable 
time There may or may not be an associated osteo- 
articular tuberculosis 

The differential diagnosis between early infiltrations 
and secondary infiltrations is difficult if the patient’s 
history is unknown or there has been no previous 
tuberculin test Sometimes films will show traces of the 
early infection surrounded by the secondary infiltration, 
but It is frequently impossible to determine whether one 
13 dealing with a late primary infection or an early 
secondary one Differentiation of the tertiary infiltra- 
tion is m general easier The greater age of the patient, 
history of e-xposure and of an earlier positive tubercubn 
test the site of the lesion, the calcified primary complex, 
the rapid evolution toward caseation with demonstra- 
tion of the tubercle bacillus in the sputum are factors of 
great x^ue Even in these cases, however, differentia- 
tion IS sometimes impossible and the true condition is 
revealed only at necropsy Victor Giannoni M D 

Sarcoidosis — A Manifestabon of Tuberculosis 
Charles Cameron and E K Daivson Edinburgh M J 
53 405-484, September 1946 

A case of pulmonary tuberculosis inth pathological 
changes in other tissues conformmg to the accepted 
clinical and histologic features of sarcoidosis is reported 
The history is given m detail and covers a period of 
almost fifteen years— from the tune of the initial dis 
turbance, when the patient was five years old until her 
death at nineteen and a half A diagnosis of pulmonary 
tuberculosis was first made at eight jears of age 
though an increased hilar shadow had been present 
three years earlier, when the patient first came under 
observation for a rheumatic condiuon After the 
age of eight she had a persistent cough, and by 
fourteen years the lung picture suggested a chronic 
fibrotic type of tuberculosis The roentgen appearance 
was that of a chronic fibrotic tuberculous lesion of the 
nght upper lobe, with diffuse abnormal shadows in both 
lungs of the sarcoidosis type Such shadows resemble 
closelj those of chronic miliary tuberculosis espeaaUy 


110 


Abstracts of Curjient Literature 


jnirm, 


go<^opy revealed nothing abnormal Anteroposterior 
and lateral incas of the ccnical spine showed acyst- 
like tumor, approximately 6 X 4 X 4 cm , on the left 
side of the ncch at the lev cl of the hyoid bone The 
"tumor” was filled iiith air and displaced the larynx to 
the right Fluoroscopy of the upper part of the esopha 
gus after oral administration of barium failed to reveal 
an> communication between that part of the esophagus 
and the tumor ' At operation a diverticulum of the 
larynx wath active chronic mural inflammation was 
found 


present similar clinical and roentgen findings but 
tomography bronchoscopy and roentgenologic study 
following introduction of hpiodol into the trachto- 
broncliial tree should yield sufficient infonnaUon to 
make a correct diagnosis Bronchoscopy is the rao-t 
important feature of a complete examination The 
bronchoscopic findings vary In some cases there is a 
bronchus or rudimentary bronchus on the side on irhich 
the lung IS absent, in others there is no such rudiment 
If a bronchus is present, as a rule no opening can be 
visualized 


THE CHEST 

Aplasia of the Lung W M Pierson Ann Otol , 
Rhin S. Larjaig S5 C04-C08, September 104G 
The diagnosis of true aplasia of the lung bj roentgen 
examination, bronchoscopy , and bronchography in an 
infant of eight months appears to be sufficiently rare 
to justify publication The child was first seen at the 
age of fivfe months w ith slight dyspnea dex eloping dur- 
ing the course of a head cold X ray examination 
showed a dense shadow in the lower portion of the right 
chest The mediastinal structures were displaced far 
to the right The cardiac shadow and the right dia- 
phragm could not be identified Barium was given by 
mouth and the esophagus was showai to be in the right 
chest All the films showed air in the upper right chest 
which was attnbuted to hypertrophied lung tissue on 
the left side which had crossed over to the nght side 
Bronchoscopy the following month revealed no 
evidence of a canna or a nght bronchus Two months 
later bronchography was done following the introduc 
tion of iodized oil through a tracheal catheter The 
trachea was well outlmed by oil and was seen to con 
tinue downward into what appeared to be the left mam 


The cause of agenesis of the lung is not defimtdy 
know u Disagreement exists among embryologists and 
anatomists as to whether the defect is present m the 
ongmal germ plasm or is a result of some disturbance 
occumng early in the development of the embryo v 
The case here reported ivas published previously as 
one of a senes of cases of foreign bodies in the air and 
food passages (Ohio State M J 32 950 1936) A tiro- 
year-old child stumbled and fell aspirating some par 
tially masticated peanuts and chewing gum into the 
tracheobronchial tree Dyspnea and cyanosis un 
mediately followed and death occurred about tiwnty 
minutes later before an exarmnation could be made 
At autopsy , the left lung was found to be hypertrophied 
filling the left side of the chest and extending beyond 
the mid line. The nght lung was completely absent 
with the bronchus ending blindly A section throug 
the stump showed nothing but cartilage 
mentary right lung tissue nor vessels were found uwn 
the left bronchus was opened two foreign bodies con 
sisting of masticated masses of chewing gum Wd 
peanuts were found Stephen N Tager MD 

Observations on Mass X-Ray Surveys Waldo R 
Oechsli Calif Med 05 Tuberculosis Supplement pp 


stem bronchus which also filled with oil No bifurca 
tion of the trachea was demonstrable The obvious 
diagnosis was absence of the right main bronchus and 
lung 

Absence of a lung does not necessarily forecast an 
early death as cases have been reported m patients 
aged 68 65 and 72 years all whom died of causes un- 
related to the anomaly Symptoms in many cases are 
absent the condition bemg discovered only by accident. 
Dyspnea cyanosis and a failure to thrive may be noted 
in the very young The external symmetry of the thorax 
IS maintained in most cases The heart and the 
mediasbna] contents are displaced to the affected side 
and the apical impulse of the heart is pronounced Dull- 
ness or flatness on the affected side is common Rcso 
nance may be present due to the hypertrophy and em 
physema of the remaining lung Breath sounds may be 
absent or suppressed The usual roentgen interpreta- 
tion IS massixre or fetal atelectasis 

Stephen N Tager M D 


29-31 August 19-46 

I,ack of equipment and personnel stands m the wHT 
of the realization of the goal of the Pubhc Health Serv 
ice which IS that every person in the United 
should have a chest x ray exaramatiou There is how 
ever one method of case finding which can be mort 
readily put into effect that should yield a consideia e 
number of cases namely the routme examination of 
patients entering general hospitals Protection of hos 
pital personnel should in itself justify such a progr^ 
Statistics from one large university have shown 
student nurses on a general hospital service have 100 
times the chance of acquiring tuberculosis as students 
m the school of education The author stresses the im 
portance of the 14 X 17 inch film for making an actual 
diagnosis after the mmiature film has been studied 
A special warning is issued against the dangers of cx 
cessive irradiation of personnel engaged in photo- 
fluorographic survej's Dangers due to technical nus 
calculations such as too high insertion of the lead glass 
window in the screen or madequate lighting over the 


Agenesis of the Right Lung with Death FoUowmg 
spLbon of Foreign Bodies Into the Left Lung 
lorace E Llitchell Ann Otol Rhm 8. Laryng 55 
09-616 September 1946 

It seems probable that a total of more than SO pos 
U, inn cases of agenesis of one lung has e been 

bly At least one case of absence 

:ported m (Gruenfeld and Gray 

ftoth lungs has b^ o A paralvsis of the dia- 

one Se and 'diaphragmatic hernia may 


patient, can be avoided by attention to these details 
Maurice D Sachs M D 

Putting Miniature Films to Work — Follow-up hy 
Health Department. W G Winter Calif Med 65 
Tuberculosis Supplement pp 31—33 August 1940 
The author feels that too great emphasis has been 
placed upon mass chest x ri} survej-s without suffiacnl 
consideration of the tuberculous patient s care once ht 
has been discovered It is strongly fdt that no 
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type The first runs an acute course and is marked by a 
dense network of strands mth little if any evidence of 
granulation The seeond is somewhat slower m its 
evolution, the network is mconspicuous, but miliary 
lesions are much m evidence Transitional forms 
probably occur If no obvious network is seen, and if 
there are no increased hilar shadows but disseminated 
miliary lesions are present, a blood spread of secondary 
carcinoma and not generalized lymphatic carcinomatosis 
might be suspected Bernards Kalavjian MD 

Pninary Atypical Pneumoma A Disease of Seg- 
mental Distnbution W E Crysler Am J Roent- 
genol 56 324-336 September 1946 
In an earher paper (Am J Roentgenol 51 280 1944 
Abst m Radiology 43 404 1944) the author made the 
foUoiviug observations on the roentgenographic findings 
m atypical pneumonia The process is usually basal 
but the upper fields are not immune, m the estahhshed 
case, as a rule, the roentgen opacity is homogeneous and 
translucent, early characteristics are blurring of the 
structural markmgs fanwise from the hdum , resolution 
IS almost a complete reversal of these changes mtensi- 
ficabon of the hronchovascular markings being the last 
sign to disappear The further generalization is now 
made that in this form of pneumonia the infiltration is 
essentially segmental m type, the distribution being 
closely related to the zones supphed by the secondary 
rami of the bronchial tree The bronchopulmonary 
segments of the lungs are illustrated and described 
Frontal and lateral projections have been found best 
suited for routme localization The lateral roentgeno- 
gram affords visualization of pulmonary fields behind 
the heart and below the summit of the diaphragm 

Atypical pneumoma differs sharply from lobar and 
lobular types m its bronchopulmonary segmental 
nature This feature is unique The predilection for 
the basal areas suggests that the disease results from 
aspiration of the infective agent to cause a descendmg 
bronchiogemc infection of the pulmonary parenchyma 
That the dorsal segments of the upper lobes are not in 
volved by atypical pneumonia is of some diagnostic 
significance for they are favonte sites of pulmonary 
tuberculosis Recheck m ten days should be done when 
the latter diagnosis is suspected 

Many illustrative cases are given showing the dis- 
tnbution of atypical pneumoma m the various seg- 
ments supplied by the secondary rami of the bronchial 
tree The use of the lateral view in routme study of 
pulmonary disease is strongly recommended 

Clarence E Weaver M D 

Pnmaiy Atypical Pneumonia A Report of 420 Cases 
with One Fatality Durmg Twenty-Seven Months at 
Station Hospital, Camp Rucker, Alabama. Walter C 
McCoy South M J 39 696-706 September 1946 

The author gives a detailed analysis of 420 cases of 
nOTiical pneumonia in military personnel with the re- 
port o[ a single fatality Patients were studied in regard 
to diagnosis on admission symptomatology physical 
findings laboratory and \ ray studies clinical course, 
oomphcatious and treatment 

Tlicrc uas no apprecnble correlation betueen the 
incidence of common respiratorj infections and atypical 
pneumonia dunng the tuciity seven month penod 
co\ cred by the report 

Despite the minimal plij steal findings as compared 
uath X raj c\idcncc of pulmoiiarv invohement daily 


examination of the chest during the acute phase of ill 
ness showed some physical findings in 94.25 per cent of 
the cases studied 

Only cases uath proved \-ray evidence of pneumonia 
are included in this study In all but 9 cases more than 
one film was made, most of the cases had two to four 
films, and m a few six or more were taken Initial films 
showed all variations from a very shght infiltration to 
complete consolidation of an entire lobe, often with 
secondary infiltration of another lobe Atelectatic 
changes were frequently encountered and often residual 
horizontal thickenings interpreted as 'atelectatic 
plates’’ by the roentgenologist, were noted for as long 
as SIX to eight weeks after the first chest film It ivas 
the author’s policy to discharge no patient until the 
lungs were entirely clear on physical exammation and 
completely cleared — or with only few slight residual 
changes — roentgenographically In patients who were 
afebnle for two weeks, with normal blood studies per- 
sistent shghtly thickened markmgs or thm atelectatic 
plates were not considered a contramdication to full 
duty 

The most striking complication in the entire senes was 
the tendency toward involvement of more than one 
lobe, which was noted in 41 cases (9 7 per cent) The 
lobes most commonly involved were the lower ones 
either singly or m combination followed in order by 
the nght upper, the nght middle, and the left upper 
lobe There were all types of combinations includmg 
both upper lobes, the entire nght lung (2 cases), and the 
entire left lung (1 case) The most extensive involve 
raent noted was in the one fatal case in which all lobes 
except the left upper were involved In one case infil- 
tration was hmited to the azygos lobe 

In the majonty of cases the lungs had cleared both 
clinically and roentgenographically within three weeks 
In 13 instances cleanng required more than five weeks 
Complications usually mdd in this group included ex- 
tension of the pneumomc process, pleural mvolvement 
and delayed resolution 

The treatment of atypical pneumonia is symptomatic 
Sulfonamides are valueless In the more severely ill 
patients oxygen and transfusions are helpful In the 
treatment of compheated cases pemaUm deserves 
further evaluation Bert H Malone M D 


Miliary Pneumonia of a Peculiarly Severe Course 
(Miliary Virus Pneumonia) W LOfHerandS Moesch- 
lin Schueiz med Wchnschr 76 816-818 Sept 7 
1946 


me author describes a new clinical form of virus 
pneumoma which he terms miliary virus pneumonia ” 
It is characterized by a severe often fatal course deep 
cyanosis and dyspnea, mth a lung picture of mdiary to 
nodular mfiltration Seven case histones are presented 
The onset was usuaUy acute with a more or less non- 
specific prodromal stage In 3 of 4 cases studied the 
blood showed tifpical cold agglutinins The picture 
can be mistaken for a mdiary tuberculosis In the 4 
fatal cases necropsy showed a mdiary bronchopneu- 
monia ivith bronchiolitis obliterans The therapy em 
ployed was intensive use of sidfonamidcs and penicillm 
The importance of the condition lies in its differentia- 
tion from the roentgenologically similar mdiary tuber- 
mlosis and m the fact that the cold agglutinins may 
agglutinate the red cells at room temperature leading 
to falMi blood grouping reactions 

LEW^s G Jacobs M D 
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of the lymphogenous type and the differentiation of the 
tno conditions is often a matter of personal opinion 
Sian lesions resembling bruises, appeared on the lower 
limbs at the age of nine their histologic nature was not 
determined at that time When the patient wais four- 
teen both eyes became invoh ed by an iridocyclitis and 
at the same time a profuse culture of tubercle bacilli was 
obtained from the sputum Shortly aftenrards hema- 
turia occurred and dunng the next year the liver be 
came enlarged Sw elling of the joints first observed at 
the age of si\, remained unchanged and there was a 
persistent albuminuna At the age of sixteen and a half 
the patient had an attack of right renal pain associated 
wath pyuna Two months later a skin rash appeared 
Tubercle bacilli were again found in culture this time 
from gastric lavage The nature of the skin condition 
sarcoid in distribution (mainly limited to face and 
limbs), was now confirmed histologically In addition 
to these localized foci of disease there was also a sys- 
temic disturbance, manifest in underdevelopment m 
size and weight and the absence of secondary sexual 
changes A congenital cardiac condition apparently 
unrelated to the other lesions may have been re- 
sponsible for the fmlure of development The patient 
died a cardiac death followmg influenza and broncho 
pneumonia Autopsy or biopsy of a joint was not per- 
mitted 

The relationship of tuberculosis and sarcoidosis is 
discussed at length 


thin the secretions the judicious use of thcophyUme 
ethylenediamme, and postural drainage men a 
tuberculoma granulation tissue or ulcer is present 
bronchoscopic treatment is indicated 

Paul W Rohan M D 

Generalized Lymphatic Carcmomatosis (Cancenmi 
Lymphangifas) of the Lungs, with Special Reference to 
Mihary Cardnomatosfs and the Syndrome of “GrannHe 
Froide " C G Lambie and J Collier M J Australia 
2 439-446, Sept 28 1946 

The presence of miliary infiltraPons indely dissem 
mated throughout the lungs but unaccompanied by the 
clinical evidences of miliary tuberculosis has produced 
the term ' granuloma froide ' among French physicians 
The existence of subacute or chronic miliary tuber 
culosis has been questioned by many physicians A 
similar appearance may be produced by sarcoidosis 
pneumoconiosis mycotic disease of the lungs lympho- 
granulomatosis and other etiologic agents The 
author presents the details of a case in which the picture 
was due to a miliary carcinomatosis 

A Sd-year old woman had had repeated attacks of 
cold ’ and influenza’ with a dry cough and pain in the 
back over the lower nbs The cough and pain m 
creased in seventy the sputum became more abundant 
hemoptysis occurred and there were progressive 
anemia weakness loss of weight and finally respirator) 
embarrassment Repeated tests show ed no evidence of 
tuberculosis and none of the usual chnical signs of 


Bronchiectasis Following Primary Tuberculosis 
Edna M Jones W M Peck and H S Wilhs Am J 
Dis Child 72 29&-309 September 1946 

In a study of 716 children with pulmonary tubercu 
losis by Jones Rafferty and Wilhs (Am Rev Tuberc 
■4<5 392 1942) 85 showed in roentgenograms a dense 
more or less homogeneous and usually segmental or 
lobar shadow that suggested obstructive pneumonitis 
42 of these were examined bronchoscopicali) and 31 
were found to have tuberculous involvement of a 
bronchus in the form of ulceration granulation tissue 
tuberculoma or extrinsic pressure from enlarged nodes 
Several years later some of these children together with 
others showing the same phenomenon were studied by 
bronchography 

The authors obtained satisfactorj bronchograms in 
34 of the 37 children examined and demonstrated 
bronchiectasis in the area of former pneumonitis in 24 
children but no bronchiectasis in 10 They used the 


catheter method of direct instillation of iodized poppy 
seed od Only the involved side was studied Bron- 
chiectasis was found in only 4 patients who had had 


their pulmonary lesions twelve months or less The 
other 20 had been HI thirteen months or longer The 
bronchography was done at a mean interv-al of three 
and a half years after roentgen clearing of the onginal 
lesion It was concluded from these observations that 
the duration of the disease was important and that the 
damage was permanent There was a preference for 
locahzation of the bronchiectasis m the anterolalenil 
branch of the upper lobe bronchus and in the apical 
branch of the lower lobe bronchus 

These children had symptoms repugn tuig both the 
and obstruction and the bronchiec- 
'’""’%^re w^e ?e1v sVmiptoms referable to clinical 
brenchiret^s after the clearing of the pneumonitis and 


tuberculosis 

Treatment suggested 


includes steam inhalation to 


sarcoidosis was present Bronchoscopic examination 
showed multiple small nodules on the mucous membrane 
of the trachea and left bronchus and a marked narrow 
mg of the nght bronchus for about one inch just bcloir 
the ongm of the upper lobe bronchus No material 
could be obtained for biopsy The nsrroired area was 
hard granular irregular and bled easily 

The radiographic appearance was believed to be 
charactenstic of mihary tuberculosis though the mfil 
trations ^^ere somewhat coarser than those ordinanlj' 
seen in that disease Later some confluence of the 
shadows occurred in the right lower lobe area and still 
later there developed evidence of pleural effusion on the 
right Films of the spme showed erosion and anterior 
wedging of the eleventh dorsal vertebra uhich in 
creased during the course of the disease 

At autopsy an extremely widespread miUar> car 
cinomatosis was found m the lungs with the densest 
lesion in the nght lower lobe and metastases m the 
ascending colon the nght ovary the left kidney the 
eleventh thoracic ■vertebral body the left sixth nb and 
the liver The exact pnmary site was not determined 
although the histology would indicate that it w'as 
probablj bronchiogenic 

Acute miliao carcmomatosis usuaU> runs a rapid 
course — seldom o\ er tw o months from the appearance of 
the first symptoms In this case the duration of the 
symptoms was over one j ear but the course was rapidlj 
downhill dunng the last four months This is inter 
preteef as indicating that the condition began as a 
bronchiogenic carA.inomn of the ‘^low grovnng type 
which suddenly erupted vnth secondao foci m the 
mediastinal nodes This led to mvnsion of (he lym 
phatics of both lungs with disseminated lesions in all 
lung fields and an aggrax'ation of the sjTnptoms 

Two mnin type^ of generalized lymphatic carcinoma 
tosis of the lungs ma> be distinguished a diffuse or 
non granular t>pc and a miliary (granular or nodular) 
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A review of the chest films in these cases of delayed 
chemical pneumomtis showed that the roentgenologic 
appearances fall into three distinct stages, not counting 
the vanable latent penod (3 months to 3 years) in which 
the lungs appear normal 

Slaje 1 The earliest recognizable variation from the 
normal is a diffuse granularity, presenting a fine sand- 
paper appearance, which under magnification suggests a 
sandstorm There are no increased linear markings, no 
nodules no coalescent lesions, no pleural thickening, 
and no pleural effusion The appearance is not the 
smooth homogeneous ground glass appearance of pul- 
monary edema or consohdation, but distinctly par- 
ticulate in appearance It is uniform and diffuse, 
extending to the penphery and including the apices 
although at first glance the latter regions seem to be 
spared The hilar vascular shadows are usually normal 
and distinct in this stage 

Silage 2 The second stage is characterized by a dif- 
fuse reticular pattern on the granular background The 
hdar \’ascular shadows become fuzzy and indistinct and 
shghtly enlarged Only three patients showed enlarged 
hdar nodes, moderate m degree m two instances rather 
marked m one 

Stage 3 Distinct nodules appear uniformly through 
the lungs varying from 1 to 5 mm m diameter and the 
appearance now resembles a snow storm Several cases 
la this stage have shomi multiple small dark areas be- 
tween the Tcticulonodular shadows giving an appear- 
ance on a smgle film resembling the cut surface of a 
sponge These could be due to small areas of emphy- 
sema The nodules are evenly distributed throughout 
both lungs They do not coalesce do not calcify or 
^^tate, and there is no definite linear fibrosis The 
uuar shadows are quite fuzzy and indistinct probably 
surrounding and overlapping 
nodulatiou Pleural effusions are still absent, but the 
hMit shadows in this stage become slightly larger and 
me pulmonary artery may be quite promment No 
basal ^physcma is demonstrable although one 
patient s films showed progressive upward displace 
ment of the hda and the interlobar fissure on the right 
side 

The terminal picture may be comphcated by heart 
failure (pulmonary congestion hydrothorax and 
cardiac dilatation), but no films were seen in this stage 

One patient apparently did not go beyond Stage 1, 
t cn showed subsequent clearing but did not return to 
normal, the granular appearance is stiU recognizable 
One other patient improied roentgenologically after 
reaching Stage 3 (early) the hdar shadoivs remain eo 
miged and the lung markings are definitely exag 
geraled, but the nodulanty and the granularity ha\e 
disappeared 

The roentgen appearance in the third stage ma\ be 
closely simulated by sarcoidosis or lymphangiectatic 
cwmomatosis or an occasional case of erythema 
nodosum with marked pulmonary changes It is less 
closely simulated by acute silicosis milnry tubercu- 
losis a rare case of diffuse fungus infection and oc 
casionally by the diffuse pneumonitis and miliary 
atelectasis which may follow an acute xarus infection 
The cardiac changes were obxtously preexistent or 
secondary to the mcreasc m pressure in the pulmonary 
circulation One yvoiild hayc expected cyanosis to be 
reported more constantly The presence of clubbing in 
the extremities in only two cases is hard to understand 


Pulmonary Actinomycosis (Report of the First Case 
Observed m the Istlunus of Panama) Carlos Calero 
Dis of Chest 12 402-408 September October 1046 
A 12-year-old native white girl first came under 
observation m December 1944 yyath a diagnosis of 
pleuropulmonarv fistulae A year earher she had sus- 
tained severe trauma to the left hemithorax which re- 
sulted in hospitalization and subsequent surgical 
drainage for empyema Repeated sputum examinations 
yyere negatiye No improvement followed several 
courses of sulfa drugs and penialhn Seven months 
later the patient yvas again seen, yyith three new 
fistulae She had lost yveight and cough and morning 
expectoration were yyorse The liver and spleen were 
enlarged, and there yyere enlarged nodes in the avdiaiy 
and precervica! regions, movable and not tender Six 
fistulous openings nere observed m the posterior 
thoracic w all 

A roentgenographic examination of the spine yyas 
negative There yvere no evidences of an osteomyelitis 
of any of the nbs Chest studies made on the ongmal 
admission revealed a consolidation of the right loyver 
lobe with a tracheobronchial adenopathy Six months 
later there yvas a partial resolution of the lesion m the 
right base, but pleural thickening on the left side, vnth 
an area of consolidation m the left base 

Examination of pus obtained from fistulae revealed 
the charactenstic ray fungus which subsequently was 
found in the sputum FoIIoiving the establishment of 
the diagnosis the patient was treated with penicillin, 
thiamine ascorbic aad ferrous sulfate a diet nch in 
iron and calones rest m bed local cleansmg and stenle 
dressings After seventy three days she left the hospital 
apparently cured She had gained weight had no 
cough or expectoration, and the sinus tracts had closed 
Hbnr\ K Taxxor. M D 


Pulmonary Coccidioidomycosis H E Bass S I 
Kooperstein M M Fnedman, and G H Khstlm 
Dis of Chest 12 371-383 September-October 1946 
Human infection ivitb Cocctdimdes tmmtlts may be 
seen either as an initial infection (primary pulmonary 
cocadiodomycosis) or os a disseminated process 
(coccidioidal granuloma) The latter form apparently 
represents a lymphohematogenous dissemination of the 
prunary mfection to the lymph nodes skin bones, 
bram lungs h\er spleen and other organs 
Most of the initial infections are asymptomatic 
■ftffien symptoms do occur, the onset is abrupt resem- 
bling an acute respiratory mfection mth chest pain 
cough expectoration, chills fev er malaise, anorexia 
joint pains and headache Skm eruptions appear m 2 
to 5 per cent of the patients usualij m the form of 
erythema nodosum, one to tyvo weeks after the onset 
The diagnosis is based on (1) history of exposure m an 
endemic area (2) roentgen findings (3) reemery of 
spherules of Coecidtotdcs imnnti m sputum or gastric 
contents and confirmation bj animal inoculation, (4) a 
posiUxe skin test (5) positixa; serological tests (6) m 
creased sedimentation rate and (7) eosmophilm 
The wl> roentgen picture resembles an atymical or 
hactenal pneumonia it may be lobuhr or lobar m 
extent yvilh single or multiple lesions located at the 

hUummatthepenpher, Enlarged hilar nodes may be 

present Risolution takes place m one to three weeks 
A pleural effusion nwj accompanj and obscure the 
undcrljing process During resolution well circum 
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Q Fever m the Mediterranean Area Report of Its 
Occurrence m Alhed Troops Clinical Features of the 
Disease Frcdcnck C Robbins and Charles A Ragan 
Am J Hygiene 44 6-22 Jul> 1946 

Epidemics of Q Fever Among Troops Retunung from 
Italy m the Spring of 1P45 Clinical Aspects of the 
Epidenuc at Camp Patrick Henry, Virgima. Marcus 
Feinstem Raymond Yesncr and Jerome L Marks 
Ibid pp 72-87 

A Laboratory Outbreak of Q Fever Caused by the 
Balkan Gnppe Strain of Rickettsia bumeti Comtnts 
Sion on Acute Respiratory Diseases Ibid pp 123- 
157 

The three papers listed abo\ c arc included in an e\ 
tensive symposium on Q fever occupjang an entire issue 
of the A/itericoti Journal of Uygicttc and covering in 
great detail the clinical epidemiologc, and etiological 
features 

Q fever is a nckettsial infection ongnallj reported 
from Australia (1935) and occurring epidemically and 
endemicaU> m the Mediterranean area and sporadically 
m Panama during the latter part of W'orld War II A 
signi6cant feature of the disease is pulmonary inhltra- 
tion demonstrable roentgenographically and a diag 
nosis of atypical pneumonia has not been uncommon 
through certain clinical epidemiologcal and laboratory 
findings do not wholly correspond wath those in the 
latter disease 

Robbins and Ragan m their account of Q fei-er as it 
ivas observed among the troops m Italy describe the 
roentgen findings as consisting m patchy areas of pneu- 
monic consohdation of homogeneous ground glass 
appearance usually involvang only a small portion of a 
lobe Some collapse of lung tissue nath shift of the in 
terlobar septum vvas common The majonty of the 
cases showed single lesions but occasionally two lobes 
were mvoh ed There did not appear to be any correla 
tion between the seventy of the disease and the degree 
of pulmonary involvement The roentgen changes 
tended to be persistent and of one group of 33 patients 
who were carefully followed only 6 had negative films 
on discharge from the hospital (average penod of hos 
pitahzation for this group 22 days) 

The most common chnical features m the Italian out- 


zones were involved This distnbution of lesions oral 
least their multipliaty. is felt to be one of the disUncUvc 
findings m Q fev'er in contrast to cases of pnniiry atypi 
cal pneumonia as they are seen m mihtary populations. 

The legions were of three types described as foUom 
“(a) Bronchitic tyTie which includes lesions at the Itms 
roots enlargement of perihilar nodes and abnormallj' 
increased bronchovascular markings (6) PeribronchitK 
type, w hich includes lesions frequently in the outer two- 
thirds of the lung fields of the type usually assoaated 
with pnmary atypical pneumonia (c) Alveolar 
type, which includes lesions usually in tie' outer oat- 
third of the lung field that were clearly iueumscn'bed 
in character and of rather uiiform * ground glass 
density with peribronchial markings not being visible 
in the central poAion of the lepion In addition to the 
three tyqies of parenchymal infiltration pleuntic m 
V olvement was indicated by thickened pleural shadows 
and prominent fissures The n^ajonty of the lesions 
were alveolar or penbroncho alveolar in character 
Evidence of pleural involvement was found in 10 cases. 

In the laboratory outbreak desenbed from Fort 
Bragg 16 cases occurred Fourteen of the patients ei 
hibited roentgen evndence of pneumonia and in 2 sub- 
jects there were also signs of pleural fluid As in the 
other senes reported lower lobe involvement pre 
dominated The earliest lesions appeared in the pe- 
ripheral portions of (he lung They tended to be cueular 
in shape and had the appearance of ground glass 
center of the lesion was denser than the penphery The 
lesion increased m size by ertension and usui^y r** 
mamed circular eveept where demarcated by the uiter 
lobar fissures The hilar region was singularly free of 
mv olvement The ma.\jmum infiltration was usually 
visuahzed betw een the sirth and tenth day of the illness 
which was about the time that the temperature became 
normal In patients with multiple areas of pneumonia. 
some lesions were regressing while others were develop- 
mg The pneumonic process regressed slowly, the m 
volved -irea cleanng in a centripetal fashion 

Delayed Chemical Pneumomtis Occurring in 
Workers Exposed to Beryllium Compounds. Harnct L- 
Hardy and Irvmg R Tabershaw J Indust Hyg w 


break were an abrupt onset with chilly sensations and 
malaise high fever of four to fifteen days duration 
frontal headache anorexia minimal phy sical signs and 
fairly rapid convalescence The diagnosis was estab- 
lished by isolation of the nckettsiae m guinea-pigs and 
demonstration of the development of specific antibodies 
m the blood of convalescents by means of complement 


fi.xation and agglutination tests 

The epidemic at Camp Patrick Henry A'^irgmia re 
ported by Feinstem Yesner and Marks occurred 
among troops recently returned from Italy and is con 
sidered to be a part of the large Itahan epidemic The 
outstanding characteristic of the disease as seen here 
was the roentgen picture and this the authors describe 
in detail To determme the distribution of the lesions 

thev divided each lung into three zones upper middle 

and lower Lesions were present in the upper zones in 

fo^e^an'in 25 per cent of the patients at least 3 or more 


TokicoI 28 197-211 September 194G 

Seventeen cases of a delayed chemical pneumonitis 
occurring in employees of a concern manufacturing 
fluorescent lamps are presented All 17 workers (3 m^ 
14 women) were employed in one building dunng the 
same penod of time E\adence from the literature 
suggests that in some unknown manner the fluorescent 
powders which contain beryllium compounds arc oi 
etiologic importance No other condition or substaucf 
which IS known to cause pulmonary sjnnptom'' had been 
discovered in the common working ennronment ot 
these 17 patients At the time of the report 6 patients 
had died 6 were gradually improving though still under 
medical care one was completelj well one acutcl) lU 
and the other 3 still scnously disabled 

The disease is of unusual interest because of 
clinical features — dcla>cd onset intense d>spnea 
weight loss and poor prognosis In 4 cases s>anptom5 
de\ eloped while the patients were still at work after a 
long penod of cmpJoj'incnt in the common environ 
raent m a second group s>Tnptoms dc\'eloped between 
three and eighteen months after cessation of employ 
ment and a third group first complained between two 
and three >cars after discontinuing work 
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tamed (reproduced m the article), recovered because the 
perforation took place into the pancreas and failed to 
sod the peritoneal cavity The high mortality rate in 
spite of prompt surgical treatment is ascribed to the 
presence of barium sulfate m the extravasated matter 
In addition 3 cases of acute hemorrhage as a result of 
banum meals are described Lewis G Jacobs MD 

Peptic Ulcer of the Esophagus Report of a Patient 
■with a Ten Year Follow-up D R Morton and A 
Bmnschwig Gastroenterology 7 314-319 September 
1946 

The authors present a case of peptic ulcer of the 
esophagus m a 65-year-old woman fimt seen m 1935 
when she complained of vomiting after every meal and a 
weight loss of forty-five pounds Roentgen examina- 
tion suggested a scirrhous carcinoma of the esophagus 
A cholecystectomy and a Pezzer catheter gastrostomy 
were earned out On three occasions durmg the 
next SIX months, esophagoscopy with biopsy was per- 
formed All three examinations show ed a narrow mg to 
4 mm of the mid portion of the esophagus All gave 
the impression of carcinoma but the three biopsies 
revealed chrome ulceration Other than having to 
return every six months for replacement of the Pezzer 
catheter because of erosion by gastnc juice the patient 
enjoyed excellent health gained weight and gradually 
was able to take a pint of mdk and one soft -boded egg 
by mouth each day The mam part of her nourish 
raent was taken through the gastrostomy catheter 
Roentgenography in November 1937 showed almost 
complete occlusion of the esophageal lumen The pa- 
ent was not seen agam untd November 1945 For 
e previous five months she had been havmg inter- 
attacks of vomiting Roentgen studies per- 
oimed elsewhere were said to show advanced carci 
noma of the terminal esophagus and the pylorus 
epMt roentgen examination by the authors revealed 
no change m the esophageal lesion except less irregu- 
nty of the lumen in the constricted segment and a 
crater 3 mm in diameter in the duodenal bulb On 
esophagoscopy the esophagus was found to be normal to 
"It I 2 cm of the constricted area The posterior 
"all at this point was red Anteriorly there was a 
tough nm (fibrous) which narrowed the lumen and 
passage of the instrument The No 15 and 
0 bougies were passed the former wnthout resistance 
The patient was treated with parenteral fluids nta 
mms phenobarbital and tincture of belladonna 
Uraduallj she was placed on milk and cream by 
^strostomy catheter and rapidly show ed improvement 
eing discharged in a few weeks in good general condi 
tion It IS thought that the active duodenal ulcer 
might be associated with the presence of the Pezzer 
catheter in the stomach for ten years 


Perforation of the Esophagus Not Caused by In- 
strumentation Review of Eight Cases C W 
Ungler Ann Otol Rhin &. Larjmg 55 667-6S0 
Sciitember 1946 

Perforation of the esophagus is of relatix ely rare oc 
cuiTtiice It IS always a potentially serious condition 
requiring superior judgment and skill in management 
Although cancer is gciierallj cited ns the most common 
cause It was responsible for none of the S cases here 
recorded Si\ of these were due to ingested foreign 
liexlies one to a cniistic bum (mge-ste-d l\c) niid one to 


syphilis, in the two latter instances a broncho-esoph- 
ageal fistula was formed 

Of the 6 patients w ith perforations caused by foreign 
bodies 2 were treated conservatively and experienced 
spontaneous recoveries the other four were subjected 
to mediastinotomy, with recovery m three and death 
from a fulminating paraesophageal infection after re- 
moval of the foreign body (a denture) m the other 
Both patients with broncho-esophageal fistula died 
the first by suicide after discharge from the hospital 
and the other from the disease 

In all cases, roentgenographic examinations and endos- 
copy were important m estabhshing the diagnosis 
Characteristic roentgen changes have been listed 
(McGibbon and Mather Lancet 2 593 1935) as 

follows ( 1) a bubble of air or gas surrounding the point 
of a perforating foreign body m the cervical region 

(2) fonvard or lateral displacement of the esophagus 

(3) increase in depth of the space between the bodies of 
the ceiwical vertebrae and the trachea, (4) widening 
of the mediastinal shadow m the anteroposterior view, 
(5) passage of banum from the esophagus into the tra- 
cheobronchial system (6) opaque medium outside the 
esophagus All these findmgs were clearly demon- 
strated in this senes Stephen N Tager M D 


Peptic Ulcer A Roentgenological, Laboratory, and 
Clinical Follow-up of 200 Pepbc Ulcers A J Delano 
Am J Digest Dis 13 260-270 August 1946 

The incidence of peptic ulcer vanes greatly in vanous 
countnes Climate occupation food habits and 
hereditary influences may all be causative factors It 
IS well knowm that individuals mhent certain tenden- 
cies or weaknesses which under stress will make them- 
selves manifest The weakness commonly encoun 
tered m peptic ulcer patients is usually associated with 
the hyposthemc type of body The low-lying stomach 
empties poorly and allows for accumulation of gastnc 
contents and its position may inhibit proper blood sup- 
ply These factors may be precursors of peptic ulcers 
A thorough study of 200 peptic ulcers (m 185 pa- 
Uents) was made by the author In this senes 19 were 
gastric 156 duodenal 14 parapylonc and 11 gastro 
jejunal The patients represented 16 races, of which 
the Insh were first with 43 cases the Italian and Enghsh 
second and tlurd ivith 35 and 34 cases, respectively 
There were 5 males to 1 female A high percentage of 
the patients (76 2 per cent) were of the hyposthemc 
type The age vaned from ten to seventy but the con- 
dition occurred most commonly between the twentieth 
and fiftieth year There ivas an increase m the hydro- 
cUonc acid content of the stomach m almost all cases 
the acidity decreasing as the ulcer improved 
There are tw o theories as to the cause of pain m pep 
1C rfeer The first is that the increase in hydrochlonc 
acid irritates the nerx es in the ulcer The second the- 
ory IS that pain is produced bj the increased tonicity 
and hyperperistalsis of the stomach Against the the 
o^ of increased hydrochloric acid as the cause of pain 
the author cites the fact that the 9 patients with sub 
acidity in his senes had as much pain as those , nth 
li^eracidity that administration of hydrochlonc acid 
^ '■e’le'ed pain and that expen- 

mcntally one can apply hydrochlonc acid direct to'^the 
ulcer without producing pain He bdievi^ Vf^t a 

"■ben Its base 

IS attached to the muscle or submucosa 
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scnbed ncxlular densities may appear which ultimately 
may break down and form cavities 

Resolution may be complete and leave no traces in 
the roentgenogram, or healing may terminate with 
fibrosis Serial roentgen studies have revealed the 
progressive changes with resolution as follows the 
initial parenchymal lesion enlarged hilar lymph nodes, 
nodular lesions excavation, and complete healing inth 
or without fibrotie changes Residual nodular lesions 
may persist for months or years During the resolution 
phase the lesion may have a honeycomb appearance. 
Sometimes calcification occurs The initial pneu- 
monitis of primary pulmonary coccidioidomycosis may 
be difficult to distinguish from pnmary tuberculosis, 
especially w hen accompanied by hilar adenopathy 
The pulmonary appearance of the disseminated form 
may resemble caranoma of the lung other fungus in- 
fections sarcoidosis, or mdiary tuberculosis 

Hknr\ K Ta\xor, M D 


into the pleural cavity as mav also rupture ol snb- 
pleural emphysematous blebs or rupture of an inter 
stitial emphysematous bleb 

The treatment of these patients is considered and 
their mditary disposition discussed 

John B McAnen\ M D 

Case of Spontaneous Pneumothorax in the Rewbom. 
Angelbcrto de los Heros, Gustavo CardeUc and 
Reinaldo Martm Jimdnez Bol Soc cubana de pedal 
17 185-193, May 1945 

The authors present a case of spontaneous pneumo- 
thorax in a newborn infant presumably due to rough 
attempts at resuscitation and stress the danger of such 
maneuvers by persons of little experience Radiologic 
studies in nil cases of dyspnea and cyanosis in the new 
bom are recommended as the best method of reaebnga 
diagnosis Victor Giannoni M D 


baffler’s Syndrome Associated with Creeping Erup- 
tion (Cutaneous Helminthiasis) Report of Twenty- 
Six Cases D O Wnght and Edwin M Gold Arch 
Int Med 78 303-312 September 1946 
The authors recently (JAMA 128 1082 1946 

Abst m Radiology 46 014, 1946) reported 9 cases in 

which LOffler’s syndrome complicated creeping erup 
Uon (cutaneous helminthiasis) They now present 17 
more cases m which the two conditions were associated 
making a total of 26 cases of LCffler’s syndrome among 
76 cases of creeping eruption This senes is reported 
(1) to establish creeping eruption as an addition^ etio 
logic factor in the production of so-called beffler s syn- 
drome (2) to prove that creeping eruption is not always 
a localized cutaneous disease and (3) to forge an addi- 
tional link m the chain of cucumstantial evidence that 
L6ffler s syndrome is allergic m ongin 


Nontraumatic Spontaneous Pneumothorax Among 
Military Personnel Samuel Cohen and J Murray 
Kmsman New England J Med 235 461-467 Sept 
26 1946 

This IS a report of 39 cases of non traumatic spontane 
ous pneumothorax developing during raihtary service 
The complamts of these paUents were chiefly shortness 
of breath (more subjective than objective) and pam in 
the chest radmting to the shoulder neck or abdomen 
In a lesser miraber of patients cough cyanosis and 
fever were noted In 59 per cent of the senes the con- 
dition occurred while the patient was at rest in 26 
per cent dunng mild e.xertioa and m 13 per cent during 
active physical exertion 

Roentgen study revealed the pneumothorax more 
adequately than any other type of examination the 
best demonstration was in forced expiration Active 
pulmonary tuberculosis was seen in 2 patients who were 
therefore excluded from this study inacUvc tuhe^Io- 
sis of a minimal degree was found in 3 cases or 8 per 
cent pulmonary calcifications were seen in 10 

m 51 per cent moderate 

26 per po^neous pneumo- 

^rneml ctuc^ of t^e lung maj cause air to flow 


Spontaneous Hemopneumothorax A Case Report 
Ray Vander Meer Am Rev Tuberc 54 283-285 
September 1946 

The author reports a case of spontaneous hemo- 
pneumothorax occurring suddenly m a 26-year-olc! 
soldier The patient gave a history of severe left 
chest pain, marked dyspnea and cyanosis developing 
while he was filhng m a slit trench Within tnentg 
minutes be appeared to be in shock but responded 
well to intravenous fluids oxygen and morphine A 
chest roentgenogram revealed fluid and pneumothorax 
in the left pleura] cavity and diagnostic thoracentesis 
on the ninth day yielded pure blood which failed to clot 
All blood appeared to have been absorbed by the 
twenty fifth day and recovery was uneventful Ap- 
proximately 60 cases of spontaneous hemopneumo- 
thorax have been reported since 1900 Most authors 
agree that the bloody fluid obtained on aspiration will 
not clot The reason for this is not clear Conserva 
tive treatment is adnsed L W Paul M D 

Secondary Heart Tumor Diagnosed at Operation. 
Lorenzo H Martiarena Rev argent de cardiol 12 
13-25 March Apnl 1945 

A case of secondary heart tumor with clmical signs 
of cardiac involvement diagnosed as a constncti^ 
pericarditis is reported Roentgen examination of the 
chest did not show parenchymatous alterations At 
operation however a tumor of bronchial ongin was 
found hidden by a shadow of right pleural efi'usion, with 
strong adhesions between lung and diaphragm prevent 
ing the liberation of the heart Postmortem study 
revealed a tumor of the right lung which bad invaded 
the right aunde and part of the left The diagnoses 
was carcinoma of bronchial origin 

THE DIGESTIVE SYSTEM 

Danger Moments (Perforation, Hemorrhage) in 
Roentgen Examination of the Digestive Tract Jean 
Marc Strasscr Schweiz med Wchnschr 76 705-708 

Aug 3 1946 

The author reports 7 cases of acute perforation of the 
stomach or bowel occurring in association with and 
presuraablj as a result of barium examination Tnc 
of the patients died mth a generalized peritonitis one 
patient rccoxered in spite of peritonitis and one in 
whom an actual film record of the jierforation was ob 
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placed folds of hypertrophic mucous membrane resem- 
bling the convolutions of the brain 

The pol>ps are desenbed as either neoplastic or 
hj-perplastic, though it is frcquentlj difficult to distin- 
guish the ta o types grossly The congenital neoplastic 
polyps are usually pedunculated, but may be sessile 
They are freely movable on the submucosa and arc 
separated from each other by an area of normal mucosa 
The mucous membrane an ay from the polyps may be 
normal or show atrophic gastritis The connective 
tissue from the submucosa forms a central fibrous tissue 
core in these polyps The hyperplastic polyps have 
defectne margins which merge n ith the normal mucosa 
Their edges rise to a hilly slope, and they are flatter and 
more expansive than the other type They are firm 
and immovable on the submucosa which is seen to take 
no part in the growth as a connective tissue core The 
neighbormg mucosa shows definite signs of chronic 
inflammation 


Although gastnc polyposis is essentially a benign 
condibon, it is potentially malignant The frequency 
of malignant change has been vanouslv reported as 
from 5 to 40 per cent, 12 per cent is perhaps the most 
generally a'xepted figure 

There is no characteristic clinical picture for gastnc 
pclj-posis The condition may remam asymptomatic 
throughout life, or digestive symptoms of varymg de 
gree and durahon may be present Laboratory exami- 
nabons show a high percentage of achlorhydna, absence 
of ordinary digestive secretions and increased mucus 
Blood findings may reveal a secondary anemia or occa- 
sionally a picture resembling that of pernicious anemia 
^e differential diagnosis roentgenologically between 
^lyps and gastric carcinoma is frequently difficult 
The use of a viscid opaque medum given in small quanti- 
^ may be of considerable help dunng fluoroscopy 
Tne author recommends the use of films made with com 
pression oxer the stomach The polyps usually are 
more common on the greater curvature side of the 
lower third of the stomach, where they produce ragged 
indentations m the banum shadow, resemblmg mottled, 
fingerprmt filhng defects Gastroscopic study should 
supplement roentgen study in all suspicious cases 
Radiation therapy for gastnc polyps has not proved 
successful Gastnc resection is defimtdy better 
than attempts at local excision of the polyps, and is the 
matment of choice since it eliminates the possibility 
of mahgnant change Bernards Kaiaxjian MD 


Gastnc Hyiperkmesia, A New Techmc for 
me Complementary Study of the Stomach and Duo- 
Mal Bulb P Porcher T de radiol et d dlectrol 
27 3fl3-qoi.i946 

The author’s techmc for study of the stomach and 
uodcnal bulb consists lu the administration of 1 eg 
of morphine (about 1/0 gr ) ten minutes before ad 
mmistmiion of the banum meal This induces a 
f^^^ufility of the stomach which has made it pos 
sible to uncover many ulcer niches that hare eluded 

The illustrations appended are not too convinnng, 
many of tliosc inth tlie stomach exhibiting physiologic 
^harior appear to the abstractor to gi\e more m- 
mimtiou than the films made after such vigorous 
Ponstalsis had been induced I belierc that many 
mtliologists rely upon pylorospasra and a certain 
prognathous conformation of the pylorus that may go 


with it for a preliminary impression of peptic ulcer, 
a static pylorus may accompany some conditions 
Drugs which alter such appearances sometimes rob us 
of essential information, they become unnecessary if 
the patient is recalled after a time for further observa- 
tion 

Some of the duodenal bulbs which are desenbed as 
questionable before the administration of morphine 
present such gross deformities of the ‘ clover-leaf” or 
butterfly” type that it is difficult to conceive of visual- 
izmg them in any manner which could be misinter- 
preted Percy J Delano, M D 

Roentgenologic Studies on the Effect of Synthetic 
Folic Acid on the Gastro-Intestmal Tract of Pabents 
with Tropical Sprue. R L Hernandez Beguene and 
Tom D Spies Am J Roentgenol 56 337-342, 
September 1946 

A normal subject and three pabents with bopical 
sprue were used for this study One of the pabents 
with sprue served as a posibve conbol and received 
no specific therapy , the others were treated wuth folic 
acid After a banum meal consisbug of 100 gra of 
banum sulfate in 150 c c of water, films were taken at 
fifteen minutes, forty five mmutes one hour, and each 
hour thereafter unbl the head of the banum column 
reached the cecum 

Synthebc folic acid m daily doses of 10 mg was found 
to have a profound effect on the aJimentary-tract 
funebon of pabents with bopical sprue m relapse 
The beated cases showed sbikmg improvement wffich 
was evidenced by return of intestmal moblity toward 
normal and the estabhshment of a continuous column 
of banum which was not interrupted by segmentabon 
or fragmentabon The untreated patient showed no 
improvement within a similar penod of time 
The roentgenographic findmgs most often observed 
m this senes of patients with bopical sprue were muco- 
sal edema of the small bowel segmentabon with 
altemabng mtesbnal spasm, and dilatabon and hypo 
mobhty of the small intestine These abnormal small 
bowel patterns may also result from a nutnbonal dis 
order hypoproteinemia disease of the liver, disease of 
the mesentery or any disease condibon which produces 
submucosal edema Clarence E Weaver M D 

Derangement of Midgut Rotabon Produemg Volvu- 
lus Report of Two Cases CEP Markby Brit 
J Surg 34 80-83 July 1946 
Two cases of volvulus of the midgut are recorded, one 
implicatmg the pre-artenal segment, due to non-rota- 
tion and one involving the postartenal segment, due to 
an inverse rotation 

The first pabent was a girl 71/2 years old with a his 
tory of constipation and vomitmg from birth to the age 
of 5, at which bme she presented syrmptoms of acute 
obstruction , reheved by laxTige and enemata She then 
remained well for one year after which \omibng at- 
tacks recurred On admission, the child’s general con- 
dibon ivas poor with sex ere dehxalrabon Some 30 
ounces of dear greenish bile stained fluid were xomited 
daily Rocntgenoscopic examination m the erect 
posibon rex-calcd three fluid levels before any opaque 
meal was swallowed These were found to be in the 
dilated stomach and duodenal cap and in the region of 
the duodenojejunal flexure After the banum meal 
the second and third parts of the duodenum suggested 
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t-i win moptribk (.<1 were found to be inoperable tn 
teplo'ition IS wen siiinlilc for palliatnc procedures 
-’ll were sniftlilc for pnlluuec resection -1 refused open 
tinn initl *7 win resectable for cure The avenje 
del i\ lafoTc the pitient soucht medical advice ms 
nine months mil lafore the dmpio H was established 
then w isn ilth 3 of sucntcen months 

llif curl} sj miitoms presented bj the patients irere 
tpilTistrii p nn or hiimmK distress or fullness In 17 
jurrent i hisinrt tnncal of nicer w-is present andin27 
lH*r feiil a Iiisior} snpi^i stive of ulcer ims obuintd. 

It is Kill vnl lb It thin is u 2") per cent error in the 
tibihtv of roentciiiolopists to delmninc cancer of th. 
stom ich Tliin si^ems to lie in irreducible cnor of 
nliotil Id jur cent in tlie dilTcrcntuil dmenosis of pstn 
ulcir mil K istne i-mceT 

Hecetil reports show a mortahl) of less than a per 
cent in pisine resections nil by very competent sm 
Resins Till pri-wiil author liehtvcs resection for ps. 
Inc lisioiis Is the proceilurc of choice m vnew of the 
low mort ilitv rate md the peat possibililj of many 
ipinreiitlv iKniRti loions Kior ictually malignant. 

A pli 1 IS made for e-arher duapiosis closer supervasioa. 
md c irlv ojieT-itioii m p itients in middle life ivhocoa- 
jd nil of R istiai ihsires,s JoitN B McAvEW 'IB 


There wire 1 *' Ristrie ulcers in the iriis 1 ) of which 
wpi issixiatfil with diiolcli d tdetrs ( istrii tdceT« 
as a rail could K curia! m from four to urIii weeks 
The author diH-s not Klicve tint siircirv slimild K 
einidovial in tin trcitnienl of Risinc ulcer III uli-. 
77 cisi-s fnllowial li> Ilrowai to provi thu Ihtv ilo not 
iKaromc c ircniom itous Onlv on of Brown s pititnis 
dietl of c iremntn i md this w is m tin In dial scir of an 
ttla-r 

There wen I "jurfor itions m tlie scries, with Ide-atlis 
One p itient hvcil witlimu opcrition The lutlior K 
luvts, tlie nitlluvl of suturiii). a perforation is uroiiR 
In the h istj effort to ' ivi the iiatieni s hfe the cilp-, of 
the ulcer ire suiiireal this recoiistnicis tin ulcer The 
ulcer tajRes. shoidd alw l\^ bi evciscil if possible 

Obstruction is not an indicilioii for surgerv Just 
ns rmiiij patients watli obstnictions an aired as with 
out Liiiler proper ire-umeait the spasm dis,ippears 
and the stomach can empty itself m sis hours even 
though a lot of scamng exists 

There were 22 hcniorrli igcs reported m this poup of 
case’s It IS the impression of the author that they 
should be treated conservatively The onlv cases tKu 
should be treated bv surgery arc those that inav not 
improv e because of undcrlyaiig causes siicli a.s nrteno 
sclerosis or svphilis 

The injection treatment is condemned by the author 
who believes that any benefit at all denv cd by the treat 
meat is due to associated dietary measures 

Joseph T Danzer M D 


Dvsoepsia, Ulcer and Gastnc Cancer T J Anglcm 
iXr&ndJ Med 235 322-325 Sept 5 1946 

The author points out that carlv m tlie preset cen 
tun Graham Moyauhan and others commented upon 
J^rtiistorv of gastnc distress m many patients who 
thclonghisto^ol gas stomach Gastnc 

ulumatdy d ^ should be 

complaints must nccessarv In many m 

investigated ^stne cancer is typical of 

stances the Jonh suggesUve of ulcer 

•"tK pr“slnt smdy is based on 192 pnvate eases 


Gastroscopy and Its Relationship to RoentgenologT 
In the Dmgnosis of Carcinoma of the Stomach. Htr 

mm J Motrsch and B R kirkJin Gastroenterolojv 

7 2'v»-2'il ‘^ptimbcr 194(> 

In till o|)imon of tht imthors roentgen ewamiaatioa 
1 - prtftrahit to gasirowiopv xs a routine procedure m 
lilt diagnosis of c-mccr of the stomach because of Us 
i-i'i of ptrforni incv rapiility, peatcr safetv 
finer contrimdications to its use Gastroscopy i-' 
extrimi vsilut as an adjunct to roentgen and clinica 
ts itiiin ition m the studv and diagnosis of carcinonu 
espisn.dlj in thosc aises m which the roentgen findings 
art nidi finite or at vanance wath clinical observations 
Till results of the two procedures in a selected senes 
of ]l»0 cases arc presented and three illustrativx ca?e5 
art rceordcil Tht close collaboration of the 
ciilcrologist roentgtnologist and gastroscopist is 
peat importance ni bringing about the earlier diagnosis 
of g-isinc c-uiccr 

Gastnc Polyposis J H Rappeport New Orleans 
M S. S J 99 71-78 August 1940 

Gastric poly posis while rare should be considered m 
the diflcrciitial diaposis of ulcer carcinoma and be- 
nign tumors of the stomach The author present' a 
bncf histoncal revaeii and discusses at some lenph the 
etiology evaluating carefully the plausibility of the 
theories for both congenital and inflaramatorv ongw 
There is sliowai a defirate relationship between gastnti' 
adenoma and carcinoma of the stomach The high 
incidence of achlorhydnn m patients wath pstnepoly 
posis suggests a relationship also to pemiaous anemia 
and statistics bear this out show mg a greatly increased 
incidence of polyposis in the presence of that disease 
Pathologically polvposis is of tw o general trpes K 
polvadmonm potypeaux there are many discrete polyp‘s 
scattered over the pstne mucosa They are usually 
pedunculated and many bear cysts The other com 
mon type is the po’^adenoma at nappe In this type 
the hypertrophy forms a well demarcated plaque not 
cystic or pedunculated It is composed of closely 



Vol 49 


Abstracts of Current Literature 


119 


placed folds of hypertrophic mucous raembmne resem 
bhng the convolutions of the brain 

The polyps are descnbed as either neoplastic or 
hyperplastic, though it is frequently difficult to distin- 
guish the two types grossly The congenital neoplastic 
polyps are usually pedunculated, but may be sessde 
They are freely movable on the submucosa and are 
separated from each other by an area of normal mucosa 
The mucous membrane away from the polyps may be 
normal or show atrophic gastritis The connective 
tissue from the submucosa forms a central fibrous tissue 
core m these polyps The hyperplastic polyps have 
defective margins which merge wnth the normal mucosa 
Their edges rise to a hilly slope and they are flatter and 
more expansive than the other type They are firm 
and immovable on the submucosa which is seen to take 
no part in the grovrth as a connective tissue core The 
neighbormg mucosa shows definite signs of chronic 
mflammation 

Although gastric polyposis is essentially a benign 
condibon it is potentially mahgnant The frequency 
of mahgnant change has been \anously reported as 
from 5 to 40 per cent, 12 per cent is perhaps the most 
generally accepted figure. 

There is no characteristic climcal picture for gastric 
polyposis The condition may remain asymptomatic 
throughout life or digestive symptoms of varying de- 
gree and durabon may be present Laboratory exami- 
nations show a high percentage of achlorhydria absence 
of ordinary digesbve secretions and mcreased mucus 
Blood findmgs may reveal a secondary anemia or occa- 
sionally a picture resemblmg that of pernicious anemia 
The differential diagnosis roentgenologically between 
^lyps and gastric carcmoma is frequently difficult 
The use of a viscid opaque medum given in small quanti 
to may be of considerable help during ffuoroscopy 
The author recommends the use of film s made ivith com- 
pression over the stomach The polyps usually are 
more common on the greater curvature side of the 
ower third of the stomach,, where they produce ragged 
mdentabons m the banum shadow, resembling mottled 
fingerprint filling defects Gastroscopic study should 
supplement roentgen study m all suspicious cases 
Radiation therapy for gastric polyps has not proved 
®'^'^nssfu] Gastric resecbon is definitely better 
han attempts at local excision of the polyps and is the 
fitment of choice since it eliminates the possibility 
of mahgnant ehange. Bernard S Kalavjian M D 


Gastnc Hyperkinesia. A New Technic for 
me Complementary Study of the Stomach and Duo- 
enal Bulb p Porcher T de radiol et d’dlectrol 
27 303-401 194G 

The author’s techmc for study of the stomach and 
uodenal bulb consists in the administrabon of 1 eg 
of moiphme (about 1/6 gr ) ten mmutes before ad- 
minisbabon of the banum meal This induces a 
ypermobhty of the stomach which has made it pos- 
sible to uiicoier many ulcer niches that haxe eluded 
i^\ ery on a routine e.xamination 
The illustrations appended are not too convincing 
manj of those with the stomach e.\hibiting ph> siologic 
chaMor appear to the abstractor to giie more in- 
Obiiabon than the films made after such xngorous 
Penstalsis had been induced I believe that many 
mdiologists rely upon pjlorospasm and a certain 
prognathous conformation of the pylorus that may go 


with it for a preliminary impression of pepbc ulcer, 
a static pylorus may accompany some condibons 
Drugs which alter such appearances somebmes rob us 
of essenbal informabon, they become unnecessary if 
the patient is recalled after a bme for further observa- 
bon 

Some of the duodenal bulbs which are descnbed as 
questionable before the administration of morphine 
present such gross deformities of the ' clover-leaf” or 
butterfly” type that it is difficult to conceive of visual- 
izmg them in any manner which could be mismter- 
preted Percx J Delano, AI D 

Roentgenologic Studies on the Effect of Synthebc 
Fohe Acid on the Gastro-Intestmal Tract of Pabents 
with Tropical Sprue R L Hernandez Beguene and 
Tom D Spies Am J Roentgenol 56 337-342 

September 1946 

A normal subject and three pabents with tropical 
sprue were used for this study One of the patients 
with sprue served as a positive control and received 
no specific therapy the others were treated inth folic 
acid After a banum meal consisbng of ICK) gm of 
banum sulfate m 1 50 c c of water, films were taken at 
fifteen minutes forty five rmnutes one hour and each 
hour thereafter untd the head of the banum column 
reached the cecum 

Synthebc fohe acid m daily doses of 10 mg was found 
to have a profound effect on the alimentary-tract 
funebon of pabents with bopical sprue in relapse 
The treated cases showed striking improvement wluch 
was evidenced by return of intestmal motHity toward 
normal and the establishment of a conbnuous column 
of banum which was not mterrupted by segmentabon 
or fragmentabon The unbeated pabent showed no 
improvement within a similar penod of bme 

The roentgenographic findmgs most often observed 
in this senes of patients with tropical sprue were muco- 
sal edema of the small bowel segmentation with 
altematmg intestmal spasm and dilatabon and hypo- 
motility of the small mtestme These abnormal small 
bowel patterns may also residt from a nutntional dis- 
order hypoprotememia disease of the hver, disease of 
the mesentery or any disease condibon which produces 
submucosal edema Clarence E Weaver, M D 

Derangement of Mldgut Rotation Producing Volvu- 
lus. Report of Two Cases CEP Markby Bnt 
J Surg 34 80-83 July 1946 

Two cases of x olvulus of the midgut are recorded one 
imphcabng the pre arterial segment due to non rota- 
tion and one involving the postartenal segment, due to 
an inverse rotation 

The first pabent was a girl 71/2 years old with a his 
tory of constipabon and vomibng from birth to the age 
of 5 at which time she presented symptoms of acute 
obstruction reheved by lavage and enemata She then 
remained well for one year after which xomibng at- 
tacks recurred On admission, the chdd’s general con- 
dition was poor with severe dehydration Some 30 
ounces of clear greenish bde stamed fluid were vomited 
dailj Roentgenoscopic examination in the erect 
position revealed three fluid levels before any opaque 
meal was swallowed These were found to be m the 
dilated stomach and duodenal cap and m the region of 
the duodenojejunal flexure After the banum meal 
the second and third parts of the duodenum suggested 
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lint till iliiril fluid lc\il« IS ju^t distill lo llu diindt.iio 
jijiiiml fltxuri At oiKnliuii tin site <,t oliHtriictioii 
Ans found to lu tin iKKiniiinc of tin- jcjiiiiuiii ulucli 
tiiniul sluirjih totlirri,.ht midrr tJir nn-scufcric \rsstls 
It tliui spirdltsl iiroiiiid tin iiirMiitirn. m i 

cIocliMsf direction for three (oniplitc turns Aflir 
the MiUidiis «4s corrcetcil the r irt condition of the 
jijumiin jiieriiii,: tin iiieMiitirj of i Io«,r loop uis 
found The itxiini « is in the lift In|M>ehondritim and 
w IS nni hond to the splenic flexure hi i>eritoncit hinds 
Idle iiiesinttrj of the iseendinj, colon « is idherint to 
the triiisMTse nicsivolon An iinstoinosis u is m nlc 
iK-tiietn the third p irt of the diinileniitn nnd the 
JCJUIIIIIU dist.il to the iMiiiit iihiri it pirrcctl thciiiesen 

tcT) The ceciiiii and iiscendint, colon ivcri sepiritctl 
from the tritisiirsc iiiesocolon and ii c(tojHX> ins inr 
foniteil The child in idc an nneieiitfiil ri'COier> niid 
Iiosto|>eraiiii ridioloKiciI ex iiiiiii ition stnmnt n nor 
in d stoinnch and durHiciiiiin 

T hr nxmod (iiticiil ms i iioitnii ORixl ■!(> jcirs nho 
liail si,;ns and sjinptoiiis of mtestiiiil ohstructioii 
I xaiiiin ition riiedeil dKloiiuiial ilistcutiun and shift 
inr iltillness in the ll nils \t o[>er itioii the cecum ii ls 
found to l)c distciidi<t and to h ii c iiiidcrKonc a tuist 
throiiKli INOdcRrei'^ iroiiiid the ascciidiiiE colon After 
the loliiilus lias comxtcil the a-aiciidiiiK colon ms 
found to enter a ri troiK-ritoiie-d tunnel and thin extend 
tipn inis nid to the left lichuid the root of tin nicscntcr> 
and the tiiescntcnc icssels to cmerKi at the nonnal 
siilenic flexiiri Tlic pitniit dietl ifter tliirt) six 
hours from fnilmoinrj imliohsm 

Max Cl iMiN M I) 

Lymphoblflstoms of theTermlnallleum Anthon> C 
C dluecio \cn \orl ‘state J Med 46 d(Hl>-dt)'i2 
Sept n 104(i 

A case Is ri(Hirtcxl of li m|ihohI istoin i of the tiriiim d 
ilttiin iihich jiroduccd a filliiiK <Iefi-ct in the cecum as a 
result of iiitiissiisccptioii Thi (latlcnt lunl smiptoins 
of nlxlomiiial pun crimp hli and scxirc in the nRlit 
side of the nlxlomen on four occasions in eight months 
(inor to intr> I’hjsic-il and lahoratorj findings ivcre 
not significant Tin x raj ohserv itions arc carcftillj 


jejunum and ilium forlxxlcs a lerj poor prognosis as 
does a iirini irj lesion of a simUir nature in the rectum. 
If tin lesion is locitixl in the cecum the prognosis is 
iiiiieh liettcr and dxiut a 50 per cent sumiail can be 

c xiKTltal 

III riiiinmg his rise report the author points out 
tint out thing iihich might haic suggested the pr^ 
oiHTitiie di igiiosis of Ij mphobhestomi rather than 
cirriiiom i \v is the fact that the patient suffered none 
of the manifestations iihich arc normally expected 
iiilh nrcinoma of the cecum The age of the patient 
(tin ihiril decide) anil the absence of anemia irere 
also against a diagnosis of circinoma 

SiDNEi r Tiiosias MD 

Familial Direrllculosis of the Colon. Report of 
Seven Cases fn One Fomflj of Nine Persons Hamid 
I ScliIotthaucT Ann Siirg 124 497-502 September 
IWO 

Doth gross ind micro^pic c.xamination of (h 
MTticail 1 of the colon show them to be herniations of tie 
iiiucos,! ind siibmucosa through defects in the nm-scle 
Iijcr of the Ixiinl These arc usiudlj at thcpoiatscf 
enlrince of blood vessels The author rcvieivs the 
curriiit literature and theoncs explaining whj these 
himiatinns occur He then presents eiadence why he 
Ixtheics htrixhtj should be considered as a major 
etinlogic-il factor 

A stud) is reported of a fainilj consisting of seven 
brothers and tiio sistiTs ringing in age from forty mne 
to sex cut) jears Although dixcrticula ivcre demon 
stntixl roentgciiographic-dlj in all scicn males only 
two of them had ixer had sjmptoms referable to the 
colon Tile sexen men slioixcd n wide xmiaation in 
and weight ns well ns m social status and habits of 
lixmg so that there was no apparent common 
of etiology other than ancestry No exadence of dl 
xerticiilosis could be demonstrated in cither of the tiro 
sisters STAsa-Ei H Macht M D 

Roentgenological Evidence of Appendiceal Abscew» 
Arthur Dallos Am J Digest Dis 13 279-284 


dcscrilKxI and illustnitexl The signific-iiit fc-iturc was 
the pea-sistciit intnisional filling defect m the cecum 
The appendix was directed tiownwnril ind mexli illy 
The terminal ileum did not fill A siibscqueiil cxamina 


tioii showed a higher implantation of the cecum with a 
curxalincar retention of hariiim at its lease the filling 
defect iirexiously obserxed wais less clearly defined 
Tile patient was opcmlctl upon and a large clcxaitcd 
lesion and two smaller lesions were noted in the ter 
iiiinal ileum which had shppeil tlirough tlic ilcocccnl 
xalxe into the cecum Tlic iiitussusccptioii xxais re 
duced and tlie terminal ileum and cecum were resected 
The diagnosis was lymphosarcoma of the terminal 
ileum of the rcticulum<cll type Tlic patient died 
after suffering numerous postopemtixe complications 


and autopsy confirmed the diagnosis 

The author points out that some 400 cases of this 
tvne have been reported but that the histogenesis is 
obscure and diflcreiitiation from a benign Iision is 
frequently impossible Lymphosarcoma is es^tmUy a 
M.rcnr'nl Hiscasc cxccpt whcH it Originates m the 
^i^MnnfSiet md here the site influences the 


Scptcml>cr I1M() 

The \ rtj c\ammntion is often the decisive factor m 
csl-iblisliiiip n dngno^i*; of appendiceal abscess This is 
particular^ true ^\herc the abscess follow’s weeks or 
months after subsidence of acute abdominal sjmiptonis 
or 111 cases of a chronic tj-pc m which ns a result of a 
suppumti\c infection the appendix has been 
fonilcd and become walled off producing a localised 
abscess with tumor formation 

The author discusses several cases of appendice^ 
abscesses The symptoms were \ained but m eacn 
instance a deformed cecum was demonstrable on banurn 
enema films taken both before and after evacuation 
The pointi* of diagnosis are as follows (1) filling de- 
fects either extrinsic or intrinsic or both (2) fixation 
of cecum and last loop of ileum (3) elevation and dis 
placement of ileum, (4) hj’penmtabiht 3 and h>T>er 
motility w ith cecal spasm (6) sensitiveness and tender 
ness of the area (0) failure to ^^suahze the appendtx 
Conditions to be differentiated are carcinoma of the 
cecum ileocecal tuberculosis regional ileocolitis acti 
nomjcosis and invagination with intussusception 
Extra intestinal conditions such as pelvic abscess and 
paranephritic abscess are also worth considering 

Joseph T Danzbr M D 
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THE MUSCULOSKELETAL SYSTEM 


Juvenile Rheumatoid Arthritis A Study of Fifty- 
Suc Cases with a Note on Skeletal Changes James A 
Coss, Jr and Ralph H Boots J Pediat 29 143-156, 
August 1946 

Fifty si\ cases of rheumatoid arthritis in children 
have been observed at Columbia Presbyterian Medical 
Center (New York) since 1928 This group includes 
those cases m which the onset v, as at twelve j ears of age 
or earher and represents 4 9 per cent of all cases of 
rheumatoid arthritis seen The term Still’s disease is 
not used as there seems to be no justi6cation for this 
special grouping In 18 instances (32 per cent) a family 
history of possibly related conditions was obtained 
Thirty two patients (67 per cent) had a history of res- 
piratory tract mfection mcludmg pneumonia bron- 
chitis recurrent sore throat sinusitis or otitis preceding 
or associated with the onset of the arthritis Thirty- 
nine patients (69 per cent) had a history of frequent car 
nose and throat mfections at some time iii the course of 
the illness Seven patients (12 6 per cent) had a pre- 
ceding or concurrent history of gastro intestinal dis- 
turbance Only one patient had previously had 
rheumatic fever 


Thirteen patients had hepatomegaly 17 splenomeg 
aly and 35 generalized lymph node enlargement of 
■carying degree The reported lack of pain in Stdl s 
disease was not characteristic of this senes Practically 
every patient at some time complained of pain In 31 
cases no cardiac abnormality was discovered on physi 
^ eiiammation or electrocardiography 13 patients 
had tachycardia 13 a systolic raunnur of varying 
intensity (never harsh) and m 7 instances the electro 
cardiographic ranation was great enough to be diag 
nosM a> evidence of myocardial damage or cardi- 
hs In 6 cases this reverted to normal on subsequent 
study About 80 per cent of the patients showed a 
nioderate anemia In 37 per cent on the basis of the 
mghest figure recorded the leukocyte count n as above 
c 000 and m 17 per cent it Mas above 25 000 The 
nviny similarities between rheumatic fever and rheuma- 
foid arthntis lead to the interesting conjecture that re 
current hemolytic streptococcal infection and its con- 
wquences may play a part in rheumatoid arthritis as 
has been suggested in the former condition 
Four roentgen criteria which seem to be most charac- 
teristic of juvende rheumatoid arthntis (see Taylor el 
Arch Int Med 57 979 1936) Mere selected nz 
decalcification bone destruction joint space narrowmg 
and^oft tissue changes X ray studies acre available 
"t patients and m each instance at least one of the 
abo\ e entena m as present In 20 cases tM o items m ere 
present m 9 three and in 7 all four changes were 
demonstrable As Mould be expected more marked 
changes were seen in the older patients who had had 
the disease for a longer time Joint changes as evi- 
denced rocntgenographically are often rather late to 
nppear just as m adult rheumatoid arthritis A1 
though some M-nters consider the roentgen picture of 
juxemie rheumatoid arthntis identical Mith that of 
rheumatoid arthntis in adults additional features 
peculiar to arthntis m the > oung age group m ere noted 
tn the present senes Manj obscrx ers hax c remarked 
about the generalized failure of matunt> and the bird- 
hke facies in juxciiile arthntis Some films m this 
'^encs shoMcd a fusion of cervical xertebrae folIoMing 
arthntis This change in children has usuallj been 


spoken of as congenital failure of segmentation, but the 
authors consider it a bony fusion resulting from arth- 
ntis in the involved area Other patients showed 
brachydactylia Txxenty-txvo of the 56 patients xvere 
found to have disturbed skeletal patterns of xmrying 
degree 

Numerous forms of therapy were tried, Math vanable 
response Twenty two patients received gold (average 
course 600 mg gold compound) as xvell as other meas- 
ures of treatment Because of the small number of 
cases, hoxvever, and the extreme xanation in total 
dosage it has been impossible to exaluate compara- 
tively the response to this form of treatment 

Typical cases are reported mcludmg the two fatali- 
ties One of the fatal cases exhibited terminal amy- 
loidosis 

Case of Albnght’s Syndrome (Osteitis Fibrosa Dis- 
seminata) R C Murray, H J R Kirkpatnck, and 
Elem^r Forrai Bnt J Surg 34 48-57 July 1948 

The authors give a review of the hterature on Al- 
bnght’s syndrome and report a case in which the diag- 
nosis xvas based on the combination of progressive 
fibrous dysplasia of bone begmning early in hfe the 
radiologic and histologic appearances of the osseous 
lesions absence of changes in the blood chemistry 
charactenstic of parathyroid adenoma and pigmenta- 
tion of the skm 

The patient xvas a man of 22 whose famdy history 
was negative for deformity When he was four years 
old It was discovered that he was knock-kneed but 
medical advice was not sought until the age of nine 
At that time the condition had become much xvorse 
A wedge osteotomy was performed on the left tibia and 
fibula and union was apparently normal A fracture 
of the left femur as a result of slight trauma the foUow- 
mg year also healed normally, but the deformities of the 
lower extremities grew steadily xvorse until m another 
year walkmg xvas impossible At the time of examina- 
tion by the authors there w ere fantastic deformities of 
both lower extremities with gross bowing of the upper 
end of each femur hyperextension deformities of both 
knees and calcaneus deformities of both feet The 
shaft of each tibia in addition to shoxving a hairpin 
bend was thickened There xx as a large area of broxxm 
pigmentation covering the greater part of the left side 
of the body from the level of the iliac crest below to the 
nipple hne above 

X ray examination of the skeleton show ed that both 
sides of the body xx ere equally affected the low er half 
being far more extensively involved than the upper 
half The entire tibial shaft xxas involved showing 
deformity expansion thinning of the cortex decalci 
fication and a honeycomb of apparently cystic spaces of 
varying sizes The femurs showed simdar changes 
but xvith areas of normal bone betxveen The other 
long bones contained one or more cystic areas and the 
shafts were decalcified but otherwise normal There 
were no calculi in the kidneys Plasma inorganic phos- 
phorus xvas loxv although m the cases recorded m the 
literature values have been within normal limits 
Bence Jones proteose xxas found on several occasions 
Calcium metabohsm experiments were essentiallv 
normal 

This patient XX as treated for correction of deformiUes 
bj multiple osteotomies It xxas found that union took 
place wathm normal time limits ex en when the osteot 
omy was through a cjstic area These areas arc not 
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rcplietd Ii> liotic and tt lUcrcfort ud\ is,iIb!c to cxnsc 
contint-: of c\Ms and fill uitli Ikhii TIil inthoIoKical 
cxnniiintion of tlit cxcivcd Iboiil rc\( ilcd tint the con 
‘a^tc^t■^ and stnictnrc of noninl Iboiil \vm hickhif; 
Tile tf-sm wa-. <oIt and ctil c imI) In Minic pirti it 
consistid of -.oft fdirons tissia co\erid 1)> i thin Mull of 
cortical Ihhu In other ji irti there neri arc'Ov of com 
|)ict poton-. Ikhu and art n of coir^c tnd fine hone) 
comb stnictiin llutolofu eeannnition shomal nil 
incrons irriKulirh fornuM ind imiurfecth c deified 
trdiocnl le of eettoid tl'^^lI^ in t in line of ctlliilar con 
luctiee tissue The cortie-il 7iine nas n irnm Hone 
forinition ind rt'oriilion tten in ictni proRrcss 
The eliolo?) of tin discise is throrrticil The 
authors tif the |iri eiit p im r Wliete tint the lesions an 
see-ondtr) to sonii e\tr islih t d disorder of c-ihaiim 
pho phoriis met diolisni a p irt of a contti mt d iiiioin d> 
ttith an incidintd locahriiiK iniclnnisin (iirtl) eon 
Kinitil indpirtl) ncfinircd In (nr itluroid idrnonia 
III addition to the peiierdircd dce-dcifiratum of the 
skill ton thin are imiltipli fo i of ostntis fihrot,i 
tthicli irc presllindilt rclitid to iiuidiiital f ictors of 
loi-iliz-ition Such ineidintd f ictors in it lu of a 
Mind ir kind to those tthtcli ditennnle the locdiTatimi 
of the Ixiiii lesions III Mliruht ssjndroiiii 

MasCiimas mo 

Periarthritis of the Shoulder J O Mclniies 
Ciiiad M A J 55 Hl-Ut Anf.ust IOin 
Chronic idhisite suh icronii d hiirsitis coininoid) 
c-dletl froren sltonldtr c luses pronounced limitation 
of shoiildeT f iinclinn The I u k of iinilerst indiiiR of the 
1) isic etioloR) h IS leil to iiiikIi nitfrcetii il tre-itineiit 
Persistent shoulder p nii ridi itniRiip the ticel or don n 
the inn or loss of inolioii in i) liriiiK the p itieiit to the 
jditsieian In addition to piin there inn lie tender 
ness around the joint capsule iniiscli atropli) and 
Iiiiiitation of acute and passite motion The appear 
niicc of the inn, nrist and hand mav lu similar to that 
III hcniiiileRia or rheumatoid arthnlis \ mt eMiini 
iMtion iisuall) ret cals Rciieralizctl dec deification of the 
bones of the shoulder girdle and oceisioii ill) cdciiim 
deiKisits nia) be seen m the subacromial burs.i 

Tiio t)iiied c iscs arc reported m nliich the esscnli d 
therap) consisted in forceful manipulation of the in 
tolted shoulder under anesthesia on two or more occa 
sions folloiied b) a definite routine of passite and ac 
live motion ph)siolhtrap) and mere isingl) intcnsitc 
exercise Craduall) the rouge of mot ement incrcascil 
and the pain on motion decreased After a )ear, one 
patient had a normnll) functioning and painless 
shoulder, and the other patient ttas progressing fntor- 
- 1 , 1 . W P hlARTIS M D 


obscured b) sedatit es and analgesics As uterine con 
Ir letions become more intense the pain increases It 
Ilia) be associ itcd onl) iiitli uterine contraction 
\ irinuspare-sthesias occur and the patient may com 
pi iin of mimbiitss ' ‘ pins nnd needles ’ or thermal 
chinges Sjnsmodic contractions or paralysis of 
muscles mi) be obserted The degree of nerve m 
tolteintnt taries hut ‘ foot drop ’ is a rather constant 
finding and otlitT muscles of the leg and thigh are m 
volveal The ankle mil knee jerks maj eahibit ab- 
tiomi dities ivliile sensory findings wall range from 
almost nonn d to complete loss In severe cases 
itropli) and iv esting of muscle groups nill eventually 
folloiv To be dilTercntutcd arc localized bone or 
muscle cliange-s stirrup injuries embolism tumors 
av It immosis poisoning hvstena and hernmted disk 
kfttr reeitiviiig the vanous tliconcs as to the eU 
olog) the luthor concludes with Bams (J Obst t 
C Mint Brit Finp SO 11 1041) that the paralysis a 
eluell) due to trauma of Uic lumbosacral cord by the 
fet d Iitad or by mstnmients a \aeiv first propounded 
b\ Iltliierminn Inman) cases cephalopelv ic dispro- 
portion i vists In i pelvis III which the V rav findrajs 
show th It till posterior ilium is short the ala of the 
s,ieTum has onlv n slullow antenor concavat) and the 
Iiroinoiilorv diKs not encroach on the capacitv of the 
Iio^terior segment it se-ciiis rca,soniblc that that portion 
of till vertex m relation to the ala can exert real pressure 
on the luml)Os,icroI cord when the fetal head seeks an 
ohhquit) This Is wh) barring inetramcntal injury 
the lesion is ilniost exclusivel) unilateral Pam and 
other sv niptoms ajipe-ir nther late in labor because the 
head exerts its greatest pressure on the nerxe cord at 
the time of cngagemeiit nnd at the height of a uteruie 
conlnction 

In those cases attributed to mstrumcntal mampula 
ttoii the degree of damage depends not on!) on to 
short period of compression bj the postenor blade but 
also on tlic nmoimt and force of the traction used 
The lulhor reports in detail seven cases including 
pelvimelric studies before deliver) nnd an x ray revaew 
postpartum iftcr obstetric paralysis had been diag 
nosed The x ray findings Uioiigh characteristic are 
not diagnostic for pelves with these features are seen 
in w Inch no nerv c trauma occurs 

Earl) signs of lumbosacral cord compression should 
be watched for in tnal labors and their appearance 
iicccssitntes c-xtreme care in further management 
Treatment consists of support of the injured extremity 
active and passive motion gaivnmc stimulation vita 
mm tlicrap) nnd the use of a walking brace Progno- 
sis as to the degree and speed of recovery should be 
guarded William P Martin hi D 


gynecology and OBSTETRICS 

Maternal Obstetric Paralysis John Tottcrdnlc 
Cole Am J Obst fi^Gynce 52 372-3S0 September 

'^hLtcnml obstetric paralysis or traumatic puerperal 
neuritis IS a condition observed during the Puerperium 
and occasionally during labor It is clumietcrized by 
ofn^ oarcsthesms and a vannblc paralysis of one or 
rd tto lovver extremities The condition rs rare 

[’ lenrlv diagnosis and treatment nrc important 

^“t^bjecLe and subjecriv^^^^^^^^^^^ 

"mt.r"e^“ being the earliest sign but frequenUy 


Variations in the Female Pelvis C Nicholson and 
H Sandemnn Allen Lancet 2 192 Aug 10 10-W 
The authors criticize the Caldwell hloloy classifica 
tion because of its lack of precision They say Clas 
sification may be a fine weapon m the armament of sci 
ence but classification without precise definition is 
simply the negation of science and can only lead to the 
mulUphcation of types untd every c.xample has a type 
of Its own ’’ They point out that Caldwell and Moloy 
already have thirty types They seek to disprove the 
facts that (1) the android pelvis is a mole pelvis asso- 
ciated with other male stigmata in the female, (2) that 
the android pelvis and to some e,xtent the anthropoid 
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pelvis are associated with narrow outlets, (3) that the 
android pelvis is associated with difficult labor They 
produce evidence that they feel disproves these propo 
sitions, which they say Caldwell and Moloy have pro- 
pounded They attempt to produce statistical proof 
that the android pelvis is associated neither with con- 
traction of the pubic angle, nor with difficulty m labor, 
and point out that any deformities of the pelvis whitdi 
lead to difficult labor are due to deficient nutrition in 
childhood 

Whereas Caldwell and Moloy have wished to empha- 
size the shape rather than the size of the pelvis the 
present writers apparently wish to reverse this and go 
bach to the old idea that size alone counts [An edi- 
torial discussion of this subject, with a critical evalu- 
abon of the opposing views, appeared in Radiology for 
May (48 627 19461 1 Paul C Swenson M D 

^Pelvimetry E P AUen New Zealand M J 45 
370-375 August 1946 

The author seehs to answer the question Upon 
what criteria can we predict a normal labor'’” His 
technic calls for five films (1) an anteropostenor film 
with the patient supme, with a firm pad under the con- 
cavity of the lumbar spine, (2) a localized double ex- 
iwure film of the pelvis with Wl stereoscopic shift of 
me tube between exposures, (3) a lateral soft-tissue 
filni of the uterus, (4) a lateral view of the bony pelvis 
antenorly and postenorly m the mid line, 
(7) a film of the subpuhic angle after the method of 
Cha^rd and Lapm6 The stereoscopic reconstruction 
tnethod of Caldnell and Moloy is not looked upon with 
favor Such a method, the author believes can be 
after years of experience 

The pelvis is measured at three levels the inlet 
the nudplane, and the outlet At the inlet the tr\o 
inam diameters to be measured are the transverse and 
me obstetneal conjugate Of the latter the author 
There is no doubt that m some cases the dassi 
conjugate does not represent the available antero- 
poslenor diameter " As an example he cites the 
Mtreme case of a sacrum in which the first segment is 
rgelj lumbarized and the pubosacral angle is much 
^ than 00 degrees In such a pelvis it is clear that the 

^^t ’ conjugate (from the upper border of the sym- 
1*. to the nearest pomt on the sacrum) rather 

ban the classical conjugate represents the available 
Sbgittal plane diameter When the pubosacral angle is 
BTcater than 90 degrees however the classical conju- 
63te IS also the least conjugate In vieiv of these con- 
s' crations the author measures the classical conjugate 
bblcss the angle is under 90 degrees in which case the 
mst conjugate is measured Considenng the two 
•najor diameters as the t\\ o axes of an ellipse the bnm 

-"■ea can be derived from the formula r — where a and 
. 4 

arc the tr\ o diameters On the basis of his experience 
e author considers a conjugate of 100 mm m New 
aaland at least aii absolute indication for cesarean 
^'^'on in the case of the av erage fetal head 

At the midplanc or the least pelvic plane the usual 
lamcters measured are the anteropostenor and the 
'Spinous As nith the mict the U\ o diameters can be 
regarded as the major and minor axes of an ellipse tind 
'e midplanc area can be calculated accordingly 
'cholson IS quoted as fixing the cnticnl area of the mid- 
P aiic at 90 sq cm and the author’s cxpcncncc is in 


good agreement mth this figure In 36 per cent of his 
cases the bispinous diameter was below 100 mm He 
feels, however, that this diameter lies too far postenor 
to senously affect dehvery since one must assume the 
head to be fully flexed and molded by the time it reaches 
this area He suggests, as more useful, a transverse 
measurement antenor to the bispmous diameter, as the 
distance between the flat opposing surfaces of the 
bodies of the ischia m front of the spines He sets don n 
as a entenon for midplane contraction a enbeal area of 
103 sq cm calculated from the anteropostenor and true 
transverse diameters The bispmous diameter is of 
significance only if it is less than 100 mm and lies well 
foniard as shown by a relatively long postenor sagitta 
diameter 

Consideration of the outlet has generally been con- 
fined to measurement of the subpuhic angle and a so- 
called bituberous diameter Measurement of the sub- 
pubic angle is, bon ever, inaccurate, and the bituberous 
diameter has no clearly defined end point Further- 
more neither measurement has anv particular signifi- 
cance unless It IS related to the position of the tip of the 
sacrum The author offers nhat he beheves is a new 
approach to this problem He supenmposes upon the 
film of the subpubic angle a transparency consisting of a 
half circle 10 4 cm m diameter which is taken to repre- 
sent the anterior half of the fetal head with a slight al- 
lowance for enlargement on the film This transparency 
IS so placed that the circle touches each side of the sub- 
pubic arch and the scale with which it is provided passes 
through the symphysis The symphysis bipanetal” 
distance as read off on the scale represents the least dis- 
tance behind the lower edge of the symphysis at which 
the greatest transverse diameter of the head can nego- 
tiate the subpubic arch and is the measure of the space 
under the subpubic arch requued for the antenor half 
of the head To determine whether the sacrum wfil 
interfere with dehvery of the postenor half the sy/n- 
physis-bipanetal distance is increased proportionately 
to allow it to be fitted to the lateral film This magni- 
fied distance is taken off on a compass and with the 
center on the lower edge of the symphysis an arc is 
desenbed across the tuberosities This represents the 
locus of the greatest transverse diameter of the head 
Where the arc intersects the ischiopubic rami or the 
postenor surface of the tuberosities a mark is made 
The distance of this mark from the sacral tip is meas- 
ured and corrected for divergent distortion and is the 
available postenor sagittal outlet ’ To permit de- 
hvery of a normal head this diameter must be more than 
SOmm 

In summary the following cntical limits are listed 

Inlet area llOsq cm 
Obstetneal conjugate 110 mm 
Midplanc area 103 sq cm 
Postenor sagittal outlet 50 mm 

Sydney F Thomas M D 

Six Cases of Venous Intravasahon Following Intra- 
utenne Lipiodol Injection Alice Bloomfield J Obst 
A Gynec Bnt Emp 53 345-346 August 1946 
Conditions predisposing to venous intravasation 
following intrautenne injection of Iipiodol for salpingog- 
raphy are said to be (1) injection of lipiodol withm 
a period of less than eight days after the tcrminaUon 
of menstruation (2) injection immediately after dila- 
tation of the cemx (3) injection too soon after curet- 
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replaced by bone and it is therefore advisable to excise 
contents of cysts and fill ivith bone The pathological 
examination of the excised bone revealed that the con 
sistenej and stnicture of normal Ixinc acre lacking 
The tissue was soft and cut easily In some parts it 
consisted of soft fibrous tissue cos cred bj a thin shell of 
cortical bone In other parts there acre areas of com 
pact porous bone and areas of coarse and fine honcj 
comb structure Histologic examination showed nu- 
merous irregularlj formed and impcrfcctli calcified 
trabeculae of osteoid tissue in a matrix of ccllnlar con 
ncctire tissue The cortical rone was narrow Bone 
formation and resorption were in actixc progress 

The ctiolog> of this disc.isc is theoretical The 
authors of the present paper bchc\c that the lesions arc 
secondarj to some cxtmskclctal disorder of calcium 
phosphorus metabolism, a part of a congenital uiiomaly, 
with an incidental localizing mccliainsm pirtlj con- 
genital and partlj acquired In par ithj roid adenoma, 
in addition to the generalized decalcification of the 
skeleton, there ire multiple foti of osteitis fibrosa, 
winch arc presumablj related to incidental factors of 
localization Such incidental factors may be of a 
similar kind to those which determine the localization 
of the bone lesions in Albnglit s s> ndromc 

Max Climas M D 

Penarthnhs of the Shoulder J D Itlclnncs 
Caiiad M A J 55 131-133, August 1940 

Chronic adhesive subacromial bursitis, commonI> 
called frozen shoulder " causes pronounced limitation 
of shoulder function The lack of understanding of the 
basic etiology has led to much incfTcctual treatment 
Persistent shoulder pain radiating up the neck or dow n 
the arm, or loss of motion, may bring the patient to the 
phjsiclan In addition to pnm there may be tender- 
ness around the joint capsule muscle atrophy, nod 
limitation of active and passive motion Tlic appear 
ance of the arm waast and hand may be similar to that 
m hemiplegia or rheumatoid arthntis X ray cxami 
nation usually rexeals generalized decalcification of the 
bones of the shoulder girdle, and occasionally calcium 
deposits may be seen in tlic subacromial bursa 

Two typical cases are reported, m which the essential 
therapy consisted in forceful manipulation of the in 
volved shoulder under anesthesia on two or more occa- 
sions, followed by a definite routine of passive and ac 
tive motion, physiotherapy and increasmgly intensive 
exercise Gradually the range of movement increased 
and the pain on motion decreased After a year, one 
patient had a normally functioning and painless 
shoulder and the other patient was progressing favor 
W P Martin M D 


obscured by sedatives and analgesics As uterme con 
tractions become more intense, the pain increases It 
may be associated only w ith utenne contraction 
Various paresthesias occur and the patient may com 
plain of "numbness,’ "pins and nee^cs ’ or thennal 
changes Spasmodic contractions or paralysis ol 
muscles mav be observed The degree of nerve m 
voHement vanes, but ' foot drop" is a rather constant 
finding, nnd other muscles of the leg and thigh are in 
xolvcd The ankle and knee jerks may exhibit ab- 
normaiities while sensory findings will range from 
almost normal to complete loss In severe cases, 
atroplij and wasting of muscle groups will eventually 
follow To be dilferentiatcd are localized bone or 
muscle changes stirrup injuncs embolism, tumors, 
avitaminosis poisoning hystena and herniated disk 
After rev icwang the vanous theones as to the eti 
ology , the author concludes with Bams (J Obst, k 
Gyaicc Bnt Emp SO 13, 1943) that the paralysis is 
chiefly due to trauma of the lumbosacral cord by the 
fetal head or by instruments a view first propounded 
b> Hiincnnann In many cases cephalopelvic dispro- 
portion exists In a pelvis in which the x ray findings 
show that the postenor ilium is short the ala of the 
sacrum has only a shallow anterior concavity and the 
promontory docs not encroach on the capacity of the 

posterior segment it seems reasonable that that portion 

of the V ertex in relation to the ala can exert real pressure 
on the lumbosacral cord when the fetal head seeks on 
obliquity This is why b'lmng instrumental injuiy 
the lesion is almost exclusively unilateral Pam aM 
other sy mptoms appear rather late m labor becauK th* 
head exerts its greatest pressure on the nerve cord at 
the time of engagement and at the height of a utenne 
contrnction , 

In those cases attributed to instrumental manipu^ 
tion the degree of damage depends not only on to 
short period of compression by the postenor blade on 
also on the amount and force of the traction used 
The author reports m detail seven cases mcluduig 
pclvimctnc studies before delivery and an x ray iwew 
postpartum after obstetric paralysis had been ding 
nosed The \ ray findings though charactenstic ore 
not diagnostic for pelves with these features are seen 
m w hich no nerv e trauma occurs , 

Early signs of lumbosacral cord compression shoul 
be watched for in trial labors, and their appearance 
necessitates extreme care in further managewenf 
Treatment consists of support of the mjured extremity, 
active and passive motion galvanic stimulation vita 
mm therapy and the use of a walking brace Progno- 
sis as to the degree and speed of recovery should be 
guarded William P Martix M D 


GYHECOLOGY AND OBSTETRICS 

Maternal Obstetric Paralysis John Totterdale 
Cole Am J Obst A Gvnec 52 372-380 September 

^^hLtemal obstetric paralysis or traumatic puerperal 
neuritis is a condition observed during the puerpenum, 
anro^ionaUy during labor It is characterized by 
•n n^naresthesms and a variable paralysis of one or 
^rh^thrioweT^xtremities The eondirton is mre 

Objective and Jg the course of the 

"mt.rn"eiT‘ bmng the earliest sign but frequenUy 


Variabons in the Female Pelvis C Nicholson and 
H Sandeman Allen Lancet 2 192 Aug 10 19^® 
The authors criticize the Caldwell Malay classifies 
tion because of its lack of preosiou They say Clas 
sificabon may be a fine weapon in the armament of set 
ence but classification mthout precise definition is 
simply the negation of science and can only lead to the 
multiplication of types unul every example has a type 
of its own They pomt out that Caldwell and Molo) 
already have thirty types They seek to disprove the 
facts that (I) the android pelvis is a male pelvis asso- 
ciated with other male stigmata in the female (2) that 
the android pcjvvs and to some extent the anthropoid 
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epithelial lining of the ducts and acini There are 
swelling and narrowing of the ducts, epithelium is shed, 
and the outlet for the contents of the acini is blocked 
As a consequence there is stagnation of the intra- 
acinar exudate and dilatation of the acini Then 
follows reactive new formation of connective tissue 
around the affected ncmi At this stage the gland 
usually responds readily to simple treatment, ns 
massage, heat, etc , unless it is constantly reinfected 
from some focus If the inflammation is more severe 
and lasts long enough the dilatation of the acini 
progresses, the intra acinar septa are broken down, re- 
sulting in the formation of larger caxuties In the 
penphery of the affected area new connective tissue is 
formed, and finally irregular, ramified large caxoties 
surrounded by dense fibrous tissue may develop These 

cavities are connected with the postenor urethra 
tLtmgh ddated prostatic ducts which, however, are not 
wide enough to allow a good drainage of the cavities 
Furthermore, any urethral obstruction distal to the 
prostate xvill tend to dilate the cavities by back pres- 
sure This IS in agreement wuth the fact that prostatic 
diverticula are found most frequently in cases of stric- 
ture of the urethra of long standing By the contact of 
unne with debris in the cavities, salts may be precipi- 
tated and prostatic stones develop These may block 
t e ducts and so, again, contribute to the growth of the 
cavities 


hese cavities or prostatic diverticula, take a con- 
? ®'able time to develop, often five or ten years or 
onger Usually they produce only slight sjmptoms 
“r none at all They constitute, however a locus 
minoris resistentiae ready to flare up if more virulent 
wgamsms enter Then the infection may spread 
tapidly and affect the whole urinary system In rare 
even septicemia may develop 
Ik of prostatic diverticula can be made 

S' ^ urethroscopic examination The x ray 
^ does not always show the cavities The contrast 
medium sometimes fails to penetrate through the pro- 
t's ^be diverticula or the shadow of the 

^ overlap a small diverticulum Films m 
Cast two projections are therefore desirable If no 
*'^®bcula arc found by the usual technic of urethrog 
P y, they may still be visualized by the folloiving 
After introduction of the contrast medium 
n 0 the bladder the patient is asked to void and at the 
IS bis urethra is compressed and the \ ray film 

j The urethroscope shows the ddated ducts 

inf diverticula very well but does not give 

^bout their size and direction Therefore, 
methods should be applied 

j by opening and drainage of the pus cavi- 

ls °“^'ucd by the author His procedure of choice 
hi f^l'^’^'^^^bral endo copic incision of the cavities with 
frequency current He indicates that some cases 
1 *^ Citable for the resectoscope especially those com- 
tio''^*'^'^ by sclerosis of the bladder neck Open opera 
'' ^‘^tisx csical or perineal is not advised ns a routine 
r^clurc as in most cases satisfactory results can be 
“med by simpler methods 


Marlxn W Miller, M D 


Examination of the Male Urethra 
oward Gaudm New Zealand M J 45 376-383 
August 1940 

ol "'uthor points out that the roentgen examination 
c male urethra is not w idcly practised despite the 


fact that It can sometimes demonstrate disease which 
cannot be diagnosed in any other manner His method 
IS a modification of that described by Kohnstam and 
Cave (Radiological Examination of the Male Urethra, 
New York, Wm Wood &. Co , 1925) He uses as a 
contrast medium a 40 per cent suspension of banutn 
sulfate m w atcr with gum tragacanth m the proportion 
of 0 5 to 1 0 per cent, and obtains two views one 
before and one after injection, both in the nght oblique 
position The method of injection is that used by 
Kohnstam and Cave A conical glass flask constitutes 
an air pressure reserv oir and air pressure is created by 
means of a sphygmomanometer bulb This reservoir 
is connected to a mercury manometer and to the 
barrel of a glass dressmg syringe large enough to con- 
tain medium for several exammations The pressure 
at which the sphincter vesicae relaxes may be noted 
and one may watch the flow of the medium and time 
the exposure so that it is made while the barium 
mixture is flowing m the urethra 

Three mam entities are discussed the normal pic- 
ture, the stnetured urethra and the enlarged prostate 
The normal measurement of the prostatic urethra is 
the distance between the verumontanum and the 
neck of the bladder, which is approximately 2 0 cm , 
but enlargement of the prostate increases this distance 
The illustrations accompanying the paper are excel- 
lent and, as is so frequently the case, present the 
subject more effectively than any written description 
Sydnkx F Thomas, M D 

SINUS TRACTS 

Injection of Iodized Od as an Aid to Closure of 
Draining Sinuses. George Crde Jr U S Nav M 
Bull 46 1174-1177, August 1946 
An unrecognized sinus is one of the most common 
causes of fadure of a wound to heal It is suggested 
by gray edematous granulations bathed m pus If 
a sinus persists for several weeks, one must always 
suspect that it contams foreign material enters a hollow 
viscus (fecal fistula) , or is kept open by a poorly drained 
abscess cavity or a piece of infected bone When the 
drainage is profuse a non metallic foreign body or a 
piece of necrotic bone is probably present 

After the presence of a sinus is established a roent- 
genogram should be taken to rule out osteomyelitis, 
sequestra or metallic foreign bodies If these are 
not present, iodized oil should be injected under 
fluoroscopic control and the tract fiUed Roentgeno 
grams are then taken either stereoscopically or from 
both anterior postenor and lateral angles to determine 
the extent of the tract No attempt is made to retain 
the oil m the wound If the x rays show no obvious 
cause for the sinus there is better than even chance 
that the sinus w lU close within one or tw o days following 
the injection of the oil and remain closed If the 
drainage persists it is often worth xvhile to give peni- 
cillin both locally and systemically and after two 
days to reinject the sinus wath iodized oil The 
pcnicfflin IS given for two days more and in many 
instances closure of the sinus w ill ensue 

The iodized oil often remains in the tissues for 
several months and can be demonstrated by x ray 
despite the fact that the sinus is closed 

Within a >ear the author had observed closure of 
approximate!) 20 large sinuses following the injection 
of iodized oil Eight brief case reports are presented 
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tagc, (4) injection ju<it prior to the onset of menstrua 
tion and (5) injection uitli excessive force 

Si\ eases in nhich ptlvic venous iiitrixas-ition oc 
curred ire 'iiinlj'zcd with tliese contnuiuhcitions in 
mind In one patient salpmgognphj was carried out 
just after the end of the menstrual period Films 
showed one tube to be freely patent and the other 
possibly blocked at the cornua with intravasation of 
d>c into the pell 1C \enis The patient felt no ill clTccts 
at the time, although a roentgenogram of the chest 
showed fine flecks of scattered hjiiodol After re 
tuniing home, however she c\i>cricnccd prolonged 
irregular vaginal loss, followed by a heavy penod " 
suggesting a mild pcKie inflainmatoo reaction 
Salpingographv was earned out in the second patient 
four to five tlaj-s before the onset of menstruation and 
excessive pressure ma> have been used The degree 
of intravas-ition of the pelvic veins was market! A 
chest film was not taken for two or three weeks, and at 
that time the lung fields were clear In 3 eases the 
intravasation was attnbutctl to a new and rather rough 
surfaced rubber covtnng to the oil bearing cannula 
this havang presumably traumatized the cervix and 
permitted the ingress of hpiodol to the ptivac veins 
All 3 of these patients had henioptj sis and a rociUgcno 
gram of the chest in each instance showed a verj fine 
faint stippling givnng a granular appenranct through 
both lungs ” "Hie possibilltj that this was due to 
hpiodol in minute quantities in the terminal capillancs 
IS suggested Ivo cause for the intravasation w~is cvi 
dent in the sixth ease 

GENITO-TOINARY SYSTEM 


ureteral obstruction retains its function and may a 
Crete diodrast which accumulates in the tubnlar 
apparatus leading to a diffuse opacification ol the renal 
shadow on intravenous urography As soon as tht 
obstruction is relieved the contrast medium passes 
readily from the tubules into the kidney pelvis and the 
renal shadow returns to normal The phenomenon 
may be artificially produced Further work in connec 
tion w ith nephrography is to be published 

Davud S Malev, M D 

Ditopax, A New Excretory Urographic Medinm A 
Clinical Report on 1280 Injections, W M Kearns, 
Hans Hcfkc and S A Morton J Urol 56 392-358, 
September 194G 

Ditopax (Bij diethanolamine >, mcthjW fidiiodo- 
chchdamate) iras used for I 280 injections in 1,232 
patients Blood chemistry and blood pressure deter 
minations electrocardiograms and urinary iodine ex 
crction estimations were obtained in a group of 10 
patients In addition, a comparison was made of 
radiographic densities with Ditopax, Neo-iopax and 
Diodrast m groups of 10 and 7 patients Com 
pDsite observations for Ditopax reactions on 915 
patients arc tabulated 

The conclusions reached are as follows (I) Ditopai 
IS safe (2) Of 915 patients 75 per cent shoired no 
reaction , 25 per cent show ed inconsequential reactions 
(3) The diagnostic value is rated in the following order 
\eo-iopax Ditopav, Diodrast ( 4 ) On the basis of this 
senes Ditopax may be said to cause less arm pain than 
Nco lopax and less systemic reaction than Diodrast 
PaulR Noble MD 


Intravenous Urography m Acute Renat Colic 
Thomas J rioroncc William S Howland, and H 
Stephen Weens J Urol 56 284—291 September 1940 
The point is made that despite voluminous literature 
concerning renal colic little attention is given to the 
early diagnosis of its underlying causes The authors 
feel that in addition to the usual procedures such as 
urinalysis and survey roentgenograms intravenous 
urography should be employed more frequently ns an 
early diagnostic measure Hcroatuna is not alwoiys 
conclusive evidence of colic and the survey roentgeno 
gram frequently has to be supplemented by further 
studies for diagno is or ve ification Cystoscopy and 
retrograde pyelography ore not considered practical 
for immediate routine procedure 

Intravenous urography w as performed m 23 patients 
during episodes of acute renal colic In a number of 
these cystoscopv and retrograde pyelography were also 
done for better e valuation of the intravenous urography 
In 12 of the patients calculi were found to be the cause 
of the cohe In the remainder ureteral stricture kmk 
me of the ureters and congenital anomalies of the 
urinary tract were considered as etiologic fact^s In 
only one case w ere there no abnormal urographic find 

‘"opacification of the kidnev (nephrogram) durmg 
^n„s uroeraphy is stressed as a sign of ureteral 
mtraveno observed in 10 cases 5 of which 

blockage IoLIiIcuIous and the remainder to non-cal 
were due authors explain the phe- 

culous fij.n„on as foUows In complete 

nomenon of op ,ntrarenal pressure graduaUy 

ureteral filtration is sup 


Diverticula of the Prostate Ernest Hock J Utd 
56 353-307 September 1946 

Nine cases arc presented illustrating the diagnosis y 
urethrography and urethroscopy of chronic diverticular 
prostatitis and its treatment by transurethral electro- 
mcision 

During the past decade the importance and ire 
quency of chronic prostatitis have become more and more 
recognized Little attention has been given boirevw 
to a certain form of prostatitis charactenred by t t 
formation of diverticula These prOatatic 
are not very rare and have been repeatedly describcu 
and discussed by such writers as Luys Chewissti 
Thompson Michel and others The best account is 
given by Heitz Boyer of Pans who studied in detail the 
pathology development clinical importance and treat 
raent of prostatic diverticula [References to Jus 
numerous papers are included ] 

Prostatic diverticula mav develop from any ' simple 
prostatitis The portals of infection are (I) from the 
posterior urethra through the prostatic ducts (2) from 
the epididymis through the ejaculatory ducts, (3) 
through the blood stream metastatic, (4) through the 
lymphatics from adjoining organs Lymphogenous m 
fection plays a comparatively unimportant role mfec 
tions from the testicle and epididymis through the vas 
deferens occur but arc not frequent In most cases 
the bacteria enter the gland either from the urethra or 
through the blood stream Often there is an infectious 
focus removal of which is followed by healing of the 
prostatitis 

IrrespecUve of the mode of bacterial invasion of the 
prostate the first pathological changes take place in the 
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epithebal lining of the ducts and acini There are 
swelling and narrowing of the ducts, epithelium is shed, 
and the outlet for the contents of the acini is blocked 
As a consequence there is stagnation of the mtra 
acinar exudate and dilatation of the acini Then 
follows reacbve new formation of connective tissue 
around the affected acini At this stage the gland 
usually responds readily to simple treatment, as 
massage, heat etc , unless it is constantly reinfected 
from some focus If the inflammation is more severe 
and lasts long enough the ddatation of the acini 
progresses, the intra acmar septa are broken down, re- 
sulbng m the formation of larger cavities In the 
penphery of the affected area new connective tissue is 
formed, and finally irregular, ramified, large cavities 
surrounded by dense fibrous tissue may develop These 

cavities are connected with the posterior urethra 
through dilated prostatic ducts w hich however, are not 
wide enough to allow a good drainage of the cavities 
Furthermore any urethral obstruction distal to the 
prostate will tend to dilate the cavities by back pres- 
sure This IS in agreement with the fact that prostatic 
diverticida are found most frequently in cases of stric- 
ture of the urethra of long standing By the contact of 
unne with debns in the cavities, salts may be precipi- 
tated and prostatic stones develop These may block 
the ducts and so again contribute to the growTh of the 
cavities 

These cavities or prostatic diverticula, take a con- 
bderable time to develop, often five or ten years or 
onger Usually they produce only shght symptoms 
or none at all They constitute however a locus 
minons resistentiae ready to flare up if more virulent 
orgmisms enter Then the mfection may spread 
rapidly and affect the whole urinary system In rare 
septiceima may develop 

0 1 B '^'^Koosis of prostatic diverticula can be made 
ray or urethroscopic examination The x-ray 
m does not always show the cavities The contrast 
St sometimes fails to penetrate through the pro 
rato the diverticula or the shadow of the 
at^l^**^ overlap a small diverticulum Fdms in 
div^^ projections are therefore desirable If no 
, ore found by the usual technic of urethrog- 

Proc^ moy still be visualized by the foUowmg 
into tti^ After introduction of the contrast medium 
„ 0 bladder the patient is asked to void and at the 

u urethra is compressed and the \ ray film 

lead^ ^ urethroscope shows the dilated ducts 

inform^ diverticula very well but does not give 

hnti, obout their size and direction Therefore, 

methods should be applied 

tics I? ment by opening and drainage of the pus cavi- 
•s tran”*^^'"^ author His procedure of choice 

hivh f endoocopic incision of the cavities with 

®ra suiSw^'^f ^ current He indicates that some cases 
PlicateH K * resectoscope, especially those com- 

tion tra ^ ^'•^osis of the bladder neck Open opera- 
Procedu''^''^"'^' perineal is not advised as a routine 
ohi-iin most cases satisfactory results can be 

mined b> simpler methods 

Marlin W Miller M D 


Eiammabon of the Male Urethra 
August Zealand M J 45 370 - 383 , 

of the points out that the roentgen examination 

a e urethra is not w idcly practised despite the 


fact that It can sometimes demonstrate disease which 
cannot be diagnosed in any other manner His method 
is a modification of that described by Kohnstam and 
Cave (Radiological Examination of the Male Urethra 
New York, Wm Wood & Co , 1925) He uses as a 
contrast medium a 40 per cent suspension of banutn 
sulfate m water with gum tragacanth m the proportion 
of 0 5 to 1 0 per cent, and obtains two views one 
before and one after injection both m the right oblique 
position The method of injection is that used by 
Kohnstam and Cave A conical glass flask constitutes 
an air pressure reservoir and air pressure is created by 
means of a sphygmomanometer bulb This reservoir 
IS coimected to a mercury manometer and to the 
barrel of a glass dressing syringe large enough to con- 
tain medium for several examinations The pressure 
at which the sphincter vesicae relaxes may be noted 
and one may watch the flow of the medium and time 
the exposure so that it is made while the barium 
mixture is flowing m the urethra 

Three mam entities are discussed the normal pic- 
ture the stnctured urethra, and the enlarged prostate 
The normal measurement of the prostatic urethra is 
the distance between the verumontanum and the 
neck of the bladder, which is approximately 2 0 cm , 
but enlargement of the prostate increases this distance 
The illustrations accompanymg the paper are excel 
lent and, as is so frequently the case, present the 
subject more effectively than any written description 
Sydne\ F Thouas, M D 

SmUS TRACTS 

Injection of Iodized Oil as an Aid to Closure of 
Dr ainin g Sinuses George Cnie Jr U S Nav M 
Bull 46 1174-1177, August 1946 
An unrecogmzed sinus is one of the most common 
causes of failure of a wound to heal It is suggested 
by gray, edematous granulations bathed m pus If 
a sinus persists for several weeks one must always 
suspect that it contains foreign material enters a hollow 
viscus (fecal fistula) or is kept open by a poorly dramed 
abscess cavity or a piece of infected bone When the 
dramage is profuse, a non metallic foreign body or a 
piece of necrotic bone is probably present 

After the presence of a smus is established, a roent- 
genogram should be taken to rule out osteomyehtis 
sequestra or metalhc foreign bodies If these are 
not present iodized oil should be injected under 
fluoroscopic control and the tract filled Roentgeno- 
grams are then taken either stereoscopically or from 
both anterior jxistenor and lateral angles to determine 
the extent of the tract No attempt is made to retain 
the oil in the wound If the x rays show no obvious 
cause for the smus there is better than even chance 
that the sinus wiU close within one or two days following 
the injection of the oil and remam closed If the 
drainage persists it is often worth while to give peni 
cillm both locally and systemically and after two 
days to remject the smus ivith iodized oil The 
penicillin is given for two days more and in many 
instances closure of the sinus will ensue 

The iodized oil often remains m the tissues for 
several months and can be demonstrated by \ ray, 
despite the fact that the smus is closed 

Within a year the author had observed closure of 
approximately 20 large sinuses foUownng the injection 
of iodized oil Eight bnef case reports are presented 
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FOREIGN BODIES 

A Simple and Accurate Method for the Localisation 
of Intra-Ocular Foreign Bodies G 1 Scott and P A 
Hood Bnl J Radiol 19 318-322 August 1910 
If an opaque intra ocular foreign bo<i> is suspected, 
a prelimiiiarj film is made in the postero anterior 
position with the licad slightly extended so that the 
petrous p>raniid shadow will fall below the orbit If 
a foreign bod> is \ isualixed a second postcro-antenor 
projection is in ide This is a double exposure the 
first made with the c>es fixed straight ahead and the 
second with the ejes looking about 20 degrees down 
ward If the shadow of the foreign body shifts it is 


cither in the globe or in contact with the sclera Ac 
curate localization is then in order A nng of thm 
silver wire perforated at 12 and 6 o dock is sutured to 
the limbus It is not necessary to locate these per 
forations at exactly 12 and 6 o'dock but a mark should 
be made on the sclera opposite each with a small 
needle dipped in Chinese ink Two exposures then are 
made, a postero antenor and a direct lateral with the 
eyes fixed straight ahead From these two films the 
localization of the foreign body may be charted on a 
diagram with greater accuracy than the surgeon needs. 
The marks on the sclera are sufficient guides for ium. 

The technic of surgical removal of the foreign body 
IS also desenbed Sxtjney J Hawtey hf D 


RADIOTHERAPY 


neoplasms 


parts of the central nervous system More recently 


Radiation Treatment of Cerebral Tumors R Me 
Winner J Penny backer, Dorothy S Russell J 
Jackson Richmond rt al Proc Roy Soc Med 39 
073-980 August 1940 

MeWhirter reported a senes of 115 histologically 
proved brain tumors treated with x rays between 1930 
and 1944 In the majonty of cases a decompression 
operation was earned out prior to the application of 
radiation The treatments were usually gtxcn with 
radiation generated at 250 kx and filtered with a 
Thoracus filler through two fields A minimum 
tumor dose of 4 500 r in four weeks was planned but 
in some cases was not reached In attempting to 
assess accurately the effect of radiotherapy clinical 
observation x ray studies further surgical exploration 
and postmorten studies were used 

Brain tumors were classified into four mam groups 
The first group numbering 23 consisted of the radio- 
inscnsitive tumors i e astrocytomas ependymomas 
oligodendrogliomas and radio msensitu'e meningiomas 
and showed a 20 per cent five year survival The 
surviiral rate did not differ materially from that for cases 
receiving no radiotherapy There was no clinical proof 
that the tumor in these cases had diminished m size 
and tissue removed at a later date either operatively 
or at autopsy showed no significant effect of the irradta 
tion The five year survival rate is due to the nat- 
urally slow growth of these tumors The rate of 
growth may have been slowed down to some extent 
by the irradiation 

The second group numbering 38 consisted of radio- 
sensitive non metastasizmg tumors and was made up 


localized treatment has been replaced by treatment 
over extensive fields including all of the cerebrospnai 
axis 

The fourth group w as made up of those questionably 
radiosensitive tumors the glioblastomas None of the 
25 patients survived five years 

The author says little about pituitary tumors except 
that the eosinophil tumors are suitable for x-ray 
therapy, which may bring about some improvement a 
the accompanying acromegaly He also beheves that 
basophilic pituitary tumors and cramopharyngeal 
carcinoma may be benefited to a considerable extent 
by irradiation 

The over all fix e year survival rate in the senes 
reported was 27 per cent 

Continuing the discussion, PennybacLer eapbastita 
the difficulties of assessing the value of irradistioa m 
brain tumors Have we really any evidence ' he 
asks, that radiation treatment has an effect on brain 
tumours? To this query he rephes I think anyone 
n ho has seen the response of a raedulloblastonia to a 
course of x riy therapy would say yes But even mth 
these tumours it is a prolongation of life and not a cura 
which we achieve ’ As to whether a cure is ever 
brought about by radiation he reports one case n 
which this seems to have been achieved — a malignant 
glioblastoma of the nght frontal lobe The patient 
died seven and a half years after the onset of sympton^ 
haxong received radium therapy and three courses w 
deep X ray therapy No exudence of tumor was found 
at autopsy but there was an extensive subcortical 
necrosis maximal m the field of irradiation so it mast 
be assumed that the radiation which killed the tumor 


of radiosensitive meningiomas hemangioblastomas « as also responsible for the patient s death 
and neuro-epithehomas It show ed a fix e-year survival The histologic findmgs m this and a similar case are 
rate of 61 per cent The meningiomas formed the described by Russell xvho also reported some animsi 

larger part of this group The gross differentiation experiments to determine the nature of the changes 

between radiosensitive and radio-msensitive menmgi induced by radiation 

omas IS not always easy nor can they be distmguished The other discussants added bnef remarks on the 
by histologic study in all cases The author gives problems involved B S Kalaxjian M D 

several descriptive pomts which may be of value m 
TTiakinE a differentiation 

Th third group — the radiosensiUve metastasizing Radiation Therapy of the Cancer of the Esophagus. 

the medulloblastomas ependymo- J Borak Am J Digest Dis 13 249-2S2 August 
malignant choroidal papillomas and 1946 

blastomas s group numbered 29 and the That cancer of the esophagus is generally considered 

pmealoblastoma tumors to be radioresistant is not easily explamed as over 

five year suiyivai difficult to control because 95 per cent of these tumors are of the squamous cell 

are highly radioscnn metastasize to other type and sqtiamous-cell cancers m other m,rls of the 

of then- extreme tenoeucy 
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bod> are amenable to x-raj thcrapj Lacassagne» 
m experiments on animals, found that the epithelium 
of the esophagus behaxed no diffcrcntii than that of 
any part of the body Regaud and Coutard found that 
the squamous-cell coxenng of tlie skin and mucous 
membranes nould degenerate alien suffiaent radiation 
was applied, but the undcrljmig tissue nould onlj ex- 
hibit signs of inflammation and the epithelium nould 
eventuallj be regenerated from the neighboring areas 
The fact that the esophagus has thin walls is a senous 
handicap in the use of radium because of the intense 
effect on adjacent tissues The diflicultj of external 
irradiation lies in the distance of the esophagus from 
the surface It is roughlj S to 12 cm from the chest 
ivall in its middle and loner portions If 4,000 r is to 
be gi\en to an esophagus, 10,000 to 12,000 r must 
be gixeu to the skin This amount is difficult to applj 
without causing senous injurj to the neighboniig tis 
sues A technic is desenbed by the author lu which 
4 000 r IS gii’en to the tumor within four n ecks For 
this purpose the patient is irradiated twice daih , six 
to eight hours apart At each session two fields 
each 5 X 12 cm ore treated The wall nearer to the 
tumor has three fields pariUcl to one anotliei , the 
opposite one has one to three fields depending upon 
the depth of the tumor At 200 k\ , the single dose is 
150 r to the skin 

Two patients treated m the manner desenbed arc 
able and apparently free from the disease, one for a 
penod of sex enteen months the other for twentj one 
months Joseph T Danzer, M D 

Unusual Metastatic Manifestations of Breast Carci- 
noma. I Metastasis to the Mandible with Report of 
Fire Cases Frank E Adair and Julian B Herrmann 
Surg , Gjmec &. Obst 83 289-295 September 1946 
Carcinomatous metastasis to the mandible is rare 
cicn from lesions which frcquentlj produce osseous 
metastases. as carcinomas of the thxToid, prostate and 
breast Oal> 16 cases of carcinoma of the mandible 
secondary to mammarj cancer including 5 presented in 
this paper hax c been recorded 
The first indication of a metastatic tmnor of the 
mandible max be pain frcqucntl} associated with a 
loose tooth later a lump on the jnw maj become 
apparent lu 2 of tlie authors cases paresthesia of the 
side of the face and of the buccal and gingiiail mucosa 
dex eloped some time before anx other ciadcncc of 
mandibular disease became apparent Although most 
mandibular metastases are associ itcd inth mctastatii 
deposits in other bones there haxc been instances of a 
single met istisis locahred to the mandible occurring a 
tuunher of scars after mastcclomx for cancer Such i 
lesion max be mistaken for a pnm in grow tli and lead 
to an unw irrantcd radic-d prowlurc 

111 thi cises reported roentgen irradiation usual)} 
gax t somi. relief from pim ind in one case rcgciieralio i 
of boni m the tumor area was noted 

In in tffon to explain tht rant} of secondan carci 
noma of the mandible the authors bncBj rexacn the 
clissicil tliTOncs of mitistasis The ihcon of Pintx 
(Brit J Surg 10 235 10221 seems to bt apiiropnatc 
to tins pirticulir problem He bxhexed thu bon. 
mil istases iri. produced b> blood bonic emboli wlucli 
lodge m tile tlim wallexl blocal cliannels of the red ni ir 
row and he w is able to demonstrile plugs of epitliclial 
cells m tills location He w is unable to dcmoiistrite 


lymphatics in bone marrow and concluded thej are 
absent He postulated that not onlx' must the cancer 
emboh reach the marrow but the current here must be 
slow enough to allow tlie cells to grow These condi- 
tions are satisfied bj the red marrow which because of 
its great ansculant} , produces n wadenmg of the blood 
stream bed xxatb a consequent sloxxang of the current 
The localization of bone metastases is tims explained 
on the basis of red bone marrow distnbution In the 
infant all the bonts contain red bone marrow , but m 
the adult this has been replaced b> fat except in the 
skull sternum, nbs daxaclcs scapulae, xertebrae, os 
mnommatum and the proximal portion of the extremi 
tics, xxhcrc red marrow continues to persist througliout 
life Recent mx csUgation b> Box on a senes of human 
jaws rexealed onl> jellow marrow in 75 per cent In 
those instances in which he found small patches of red 
marrow he beliexed its presence wns due to xcstigcs of 
the onginal red marrow or to local stimuli secondar> to 
trauma or infection 

Pinc} asenbed the infrcquencx of metastases below 
the elbow and knee to the absence of red marrow in 
these locations He bcliex cd that bone metastases ina} 
occur occasional!} b\ wn} of the l}Tnpliattcs but that 
the pnncipal route is hematogenous It is probable 
that both l}anphogenous and hematogenous routes are 
essential to bone metastasis 

Case histones arc included and a list of references is 
appended Alfred O hliLLER, IM D 

Palliative Roentgen Therapy of Bone Metastases 
from Breast Caremoma L R Saiite J Missoun 
M A 43 533-535 August 1946 
The author presents 5 cases in which bone metas- 
tascs from brc-ist carcinoma were treated with roent- 
gen ni}-s {200 kx p 1 mm Cu and 1 mm A1 filter) 
All the patients were wximcn of premenopausal age 
and all except one had had operatixc rcmoxal of the 
breast and microscopic studies showang carcinomatous 
lesions of xnnous t}TJCS T!ie metastatic lesions were 
inainl} m the spine, pclxas femurs and skull In all 
cases there xvns a remarkable iinproxemcnt with 
relief of pain and, m most instances healing of the areas 
destro}cd bx Uic metastases Sexcral of the patients 
required repeated senes of treatments for new metas- 
tascs The author urges careful obsmution of these 
patients and prompt application of raduattoii to the 
areas shoxxang cxadeiice of metastasis He bclicx'es 
that 111 man} instances, sexeral jears of life wiUi 
freedom from pam can be added for these patients 
[It has been the rexaexxcr s experience that pam ma} 
precede b} a considerable period definite roentgen 
dcmonslralion of bone destruction and that it is 
•aimctimes wasc to gixc radiation therapx exen before 
definite roentgen exadenee of metastasis is present 
Roentgen thcrap} will give considerable relief m 
artUntis of the spine and the dosages used while 
smaller than those for metastases will serve as a 
therapeutic test in these suspicious cases ] 

Bernards Kalaxjian, MD 


Neoplasms of the Testis Oscar Auerbach Osborne 
4 Bnnes intl Ishcr Yagutla J Lrol 56 368-374, 
September lO-iG 

The aiitliorx report 2(. cases of testicular tumor com- 
ing to lutops} m a \ai a) Hospital comprising 2t) jier 
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cent of III! the tumor ct5cs autopsied iit Dus jiistitutiou 
What percentage tins number rcpre^cnts of tcsticulir 
tumOTb seen at this hospital is not stated 

The iMscs m tfns senes sfiouc'd no prceldeaition for 
cither side In most instances the tumor n-as p unless 
The size ranged from (1 5 to 10 cm m di imctcr and did 
not determine the extent of metastatic ineolvcment 
Testicular siieJJmgs iierc noticeej for an average of 
three months before a diagnosis w is made The inter 
val lietween the cst iblisliment of diagnosis and de itli 
averaged eleven months and v inc<l inverse!} ivith the 
clttnuori of the disease before th ignosis 

Metastasis follow eel i uniform pattern in near!} nil 
cases Direct extension and spread along the 
spcniiatic cord n ere not seen Metastasis to the retro 
pentoueal l}mph nodes, lungs mediastmil l>mpli 
nodes, iiid liver w is observed m tint order 

The luthors give their oiin histologic cl issifieition of 
tumors of the testicle The} liclieve tint iiearlj ill 
malign lilt tumors of the testis ire embryonal or teni 
toid m origin The} recognize tiio mam groups 
homologous and heterologous 'which mercl} means 
that the latter plus chononepithchoma should be 
labeled teratomas of v irynig degrees of nmligiiaiic} 
and the remainder maj be calleal embryonal carcinomas 
or seminomas ’ Lmbrjonal ndciiocarcmoma was the 
most prev alent t} pe m this senes 
Trc'itmeiit consistcel of immediate orchiectom} and 
postoperative deep x ray therapv to the chest, abdo- 
men, and enlarged Iv mph nodes in the axilla and supra- 
clavicular regions \ ERs W Ritter MD 

NON-NEOPbASTIC DISEASE 
Irradiation of Nasopharyngeal Lymphoid Tissue 


Keloid Formation m Both Ear lobes. D F Weavtr 
Arch Otolarymg 44 212-213 August mC 
Rather large rccurnng keloids involving both can 
developed m a Negro woman folloinng the pieranj 
of the lobes foi the insertion of car nngs The groirths 
hail been excised tw icc from one ear and once from 
the other At the time of examination firm tumors 
one measunng 4 X 3 X 1 5 cm and the other 3 X 2 o 
X 2 cm , were present These were completely excesed 
uid roentgen thempy was given over each fidd (fieW 
size 2 X “1 cm 150 kv 0.25 mm Cu and 1 mm A1 
filtration, focal skin distance 50 cm ) for a total dose 
of 195 r (in air) Thsrt} two months later there mis 
no evadence of recurrence of the keloids 


Twelve Years ’Experience In Roentgenotherapy for 
Chronic Arthritis John G Kuhns and Sidney L 
Momson New England J Med 23S 395)-10o Sept 
19 I94G 

After several years experience in the treatment ot 
arthritis wath irradiation the authors decided that a 
more cntical analysis of the patients and their response 
to therapy was indicated They therefore selected 
252 patients with rheumatoid arthritis and U8 patients 
wath osteoarthritis for treatment and study 

Each joint received 200 r in air twice weekly over 
two to four areas for six treatments totaling 1,200 r 
per field In rheumatoid arthritis of the spine 100 r 
vvms administered to each of tw o areas an upper and 
lower cv ery other day for twelve treatments 

Subjective evidence of change could not be relied 
upon but there was very little difference betiveen the 
objective and subjectivm findings after treatment The 
psy chic effect of treatment did not seem to influence the 


An Evaluation LaiiTcnce R Boics Arch Otolaiyng results 

44 129-140 August 1940 The best results were obtained in rheumatoid ar^ 

The results of radium or radon irradiation of c.xccssive tis of the spine where slight improvement occurred w 
lymphoid tissue in the nnsopltarynv in 73 children are 34 per cent moderate m 37 percent, and marked m 1- 
discussed Group I Eifty four patients had obvious per cent Those not improved showed ankylosis an 
hearing impairment and when tested showed a general deformities In rheumatoid arthntis wathout spon 
ized depression of the hcanng threshold through the dylitis improvement was slight in 20 per cent 
speech frequencies and the high notes All bad had in 01 per cent and marked m 36 per cent The poorest 
tonsils and adenoids removed and had a variable results were in osteoarthritis where improvement w<u 
amount of nasopharyaigeal lymphoid tissue wath slight in 29 per cent moderate in 40 per cent, an 


abnormal changes in the tympanic membrane AH 
failed to respond to the usual measures for relieving 
this condition Normal hcanng was recovered after 
irradiaUon in 46 of this group Group II The loss 


of high notes was not restored by irradiation of the 
tubal orifices m 4 patients with heanng loss for fre 
quencies higher than 2 048 and with a small amount 
of lymphoid tissue m the nasopharynx adjacent to the 
orifices All of these patients gave a history of aural 
symptoms and recurrent infections of the upper res- 
piratory tract Group III A group of 7 patients was 
treated for a heanng loss appioximaUng the 30 decibel 
level or lower through the speech frequencies vnth a 
more marked loss for higher notes It w-as suspected 
that a cochlear lesion was present in each ca^ Irra 
dmbon of nasopharyngeal lymphoid tissue did not pro- 
duce an improvement in heanng m any of th^ pa- 
quee ^ ,y P patients with a slight loss 

the spee^ fre^eneies and for high notes 
of heanng nasal obstruction were benefited 

and a comp i y treatment was of question 


marked in 16 per cent 

If one course of treatment was not effective m rehev 
ing the artlintic complaint, repetition of the treatmffli 
was not indicated since it rardy produced any relief o 
pain Faulty selection of patients was usually attnb 
uted as the chief cause of failure Severe articular de- 
rangement and spur formation seemed to be a contra 
indication to irradiation as were also senous systemic 
disease and infection ^ 

In some patients pigmentation of the slan occurred 
m others nausea and vomiting followed treatment and 
qmte frequently there was an exacerbation of symptoms 
twelve to twenty four hours afterumdintion Amenor 

rhea occurred la several patients in whom the lower 
spine was irradiated Leukopenia was an occasional 
reaction 

Irradiation of arthntic joints seems to have a definite 
place in the treatment of arthntis but should not be 
used to the exclusion of other accepted procedures and 
the patients should be well selected Eollow up films 
of the irradiated joints fad to show any appreciable 
change as a result of treatment 

Jons B McAnem M D 
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Treatment of Peritendinitis Calcarea of the Shoulder 
Joint by Roentgen Irradiation Report of One Hun- 
dred Cases I Klein Am J Roentgenol 56 366— 
375 September 1946 

One hundred cases of pentendimtis calcarea of the 
shoulder joint were divided into three groups acute 
(duration under a month), subacute (tuo months dura- 
tion) and chronic (over two months) Roentgen 
therapy was apphed anteriorly and posteriorly over a 
penod of seven to fourteen days the treatments averag- 
ing 125 r The factors varied from 125 to 200 kv , 5 to 
7 ma , 30 to 40 cm distance wth a 10 by 15 cm cone 
Acute cases Mere usually given one course of treatment 
Subacute and chronic cases generally received more 
than one course The acute cases responded mth im 
provcment m seven days and 69 per cent shou ed par- 
tial to complete resolution of the calcification after 
treatment In the subacute cases, the disabUity penod 
n as longer, lasting an average of ti\enty-si\ days, 36 
per cent of these cases showed a reduction m the calci- 
ficabon after treatment The chrome cases had a dis- 
ability penod of thirty-six days and there u as reduction 
m the calcification m 32 per cent of this group 

In those cases of pentendimtis m which calcification 
IS bone like it is impossible to reduce it \\ ith roentgen 
therapy Those acute cases which showed no calcifica- 
tion were treated in the same manner as the other acute 
cases and n ere completely reheved As the response of 
the acute cases is so much more satisfactory an effort 
should be made to treat cases of pentendimtis calcarea 
as soon as possible Illustrative case histones are 
presented Clarence E Weaver, M D 

Rehculo-Endotheliosis, with Report of Two Cases 
Allison E Imler Am J Roentgenol 56 343-354 
September 1946 

Single or multiple granulomatous lesions of bone have 
been vanously classified as certain forms of xanthoma- 
tosis Hand-Schfiller Chnstuin’s disease Letterer- 
Siive s disease lipoid histiocytosis lipoidosis, lipoid 
granulomatosis eosmophilic granuloma sohtary granu- 
loma and reticulo-endothehosis The clmical signs 
are dependent on the location of the granulomatous 
masses Headaches and localized areas of scalp tender 
ness are two of the most common findings Diabetes 
insipidus IS a result of granulomatous infiltration of the 
hypophysis and tuber cinereum Pulmonary involve 
ment has been frequently reported Xanthomatous 
infiltration may simulate a mastoiditis Exophthalmos 
may occur Recently it has been found that this dis- 
ease IS not confined to childhood 


The bone defects are not due to a disturbance of the 
calcium metabolism but to pressure from the granu- 
lomatous masses Most of the reported skeletal defects 
have been m the skull pelvis, femora, and nbs Nearly 
all of the fatal cases have shown extensive involvement 
of the lungs Diseases to be differentiated are multiple 
myeloma chronic osteomyelitis, cholesteatoma osteo- 
porosis cucumsenpta tuberculous osteomyelitis, syphi 
Iitic osteomyelitis, and metastatic caremoma 

Satisfactory response of the bone, pitmtary and pul- 
monary lesions can be obtamed with relatively small 
doses of roentgen radiation None of the skull lesions 
m the author’s reported cases received more than 400 r 
measured in air through any one field 

It is believed that all the diseases mentioned in the 
first paragraph of this abstract are variants of a hyper- 
plastic reaction of the reticulo-endothelial system and 
can be properly grouped under the term reticulo- 
endotheliosis There are insufficient data to support 
the claim of a lipoid metabohe disorder as a primary 
causative factor Complete reports of two cases are 
given ivith roentgenograms showing bone involvement 
m the skull femur pelvis and mandible, and pulmo- 
nary infiltration and fibrosis, and illustrating response 
to roentgen therapy Clarence E Weaver M D 

TECHNIC 

A Device of Value for Roentgen Ray Epdahon 
Oscar L Levin and Howard T Behrman Arch 
Dermat &. Syph 54 200-201 August 1946 
The authors describe, with an illustration, a device 
which they have found useful m centering the fields 
for X ray epilation for tmea capitis It consists of a 
flat piece of metal the size of a large treatment cone 
which can easily be attached to the cone by small 
knobs In the center of the plate is fixed a pointer 
of such length that when it touches an object the 
T S D IS exactly 20 cm Joseph T Danzer M D 

A Note on Radiography as an Aid to Beam Direction 
in Radiotherapy H G Davies and M Halberstaedter 
Bnt J Radiol 19 326-328, August 1946 
The use of radiography for checkmg the direction of 
the beam m x ray therapy is advocated This is 
particularly useful in obese and deformed patients 
and when radiation must be given through a cast 
A kilovoltage of 110 is advocated as a suitable value 
A graph is given by means of which the exposure time 
may be determined from the thickness of the patient 
and the area of the field Sypnei J Hawley, M D 


EFFECTS OF RADIATION 


Irradiation Sickness Histamine Effect Treated 
with Benadryl, A Preliminary Report J E Lofstrom 
ami C E Numberger Am J Roentgenol 56 211- 
210 August 1946 

Relief of severe symptoms of irradiation sickness 
in 19 cases by administration of benadryl (bcta-di- 
metlijlamino-cthyl benzhydryl ether hydrochloride) 
IS reported by the authors The complaints of ano- 
rexia nausea, vomiting weakness and headache were 
used os an index of the efficacy of the drug 

Tor intravenous injection, 5 to 10 c c (50 mg to 
Ilk) mg) of benadryl wxs given Patients thus treated 
expcruiiced n side reaction consisting of dizziness 


unsteady motion weakness and drowsmess lastmg 
lor one to four hours Later a general feeling of well- 
bemg developed In 7 cases benadryl was given by 
mouth only m the form of 50 mg capsules, one every 
four hours durmg the day These patients showed no 
marked side reactions, and satisfactory relief was 
obtained in most cases 

The caus^ of irradiation sickness are unknown 
^ere is evidence to suggest that histamine hke bodies 

patient subjected to 
oentgen Hcrapy , and the relief afforded by benadryl 
may be the result of its antihistamine nction ^ 

H H Wright M D 
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Repair of Vesicovaginal Fistula Caused by Radiation 
Gray H Twombly and \’ictor T Marslnll Surg 
Gyiicc S, Obst 83 348-354 Scpfembcr 194G 
Repair of acMcovagitnl listulas in licarilj irradiated 
tissues IS peculiarly dilTicuIt because tlic Ioc.il blood 
supplj IS precarious, the tissues arc inelastic and fixed, 
and are so fibrotic as to make dissection particularly of 
flaps, quite diflicull Also the frequent intimate 
association of the ureteral onficcs adds to the problem 
The authors of this paper are therefore particulirlj to 
be coiigratulatcil on the introduction of the method 
u Inch tlic> describe here While the principle of repair 
IS not onginal the procedure itself is behex cd to be new 
It IS applicable in those cases of fistula uhere the uterus 
has been cntirel 3 reinoxed or uhere the uterus has 
atrophied and the ccraiv has been dcstrojed 

The procedure is described in det id ind three cases 
arc reported in uhicli complete success «-as obtameel 
though the} had been regarded as irreparable In each 
instance there was resultant x aginal shortening but all 
the patients reported repeated successful sexual inter 
course follouingflie operation 

Repair is accomphshctl bj using a portion of the 
postenor xagiiial unll and b} use of constant lou- 
pressurc bubble suction” through a cjstostomj made 
ucll axxa> from tlic repair site m the dome of the blad 
dcr The nicUiod inxotxcs a generous suprapubic 
cjstostomj The postenor xagmal wall is then fitted 
into the bladder defect bj means of pressure through 
the rectum The nccoss,arj area of xaiginal mucosa is 
xasualizcd and marked and a x-aginal approach is then 
used The anterior xaiginnl iiall is then separated in 
Its deepest portion and the postenor xaigina! wall is 
separated in most of its deepest portion excluding the 
donor site Bj returning to the suprapubic incision 
and suturing the good bladder wall to the postenor 
xmgma (stajing about 1 cm awaj from the ischemic 
scarred margin of the bladder and using loosely applied 
sutures) the defect is closed By then returning to the 
vagina the freed anterior w-all and the remaining portion 
of the postenor wall are united In this fashion there 
arc two distinct suture hues m the repair and raw sur 
faces are generously approximated An important part 

of the treatment is the applying of constant loxx -pressure 
suction through a very high cjstostomy tube thus 
ehmmating a urethral catheter near the site of repair 
It IS rcaddj' apparent that if the ureter is present m the 
fistula Its function would not be impaired The 


authors advise plaang the patient in a prone postura 
postoperatively for two weeks or more 

jAtiBS C Katterjoh. M D 

Controlled Nuclear Energy Its Attendant Haardi 
and Benefits Andrew H Dowdy Occupatiotol 
Med 2 120-231 August 1946 
The author considers the hazards of nuclear energy 
as threefold In the first place, there are the hatards 
of production uhich are mainij those related lo 
exposure to free radiations and dust laden with radio- 
nctix e and non radioactive chemicals The pnnopil 
dangers to be anticipated from external radiation an 
those attributable to exposure to neutrons and garama 
ri j s These affect especially the blood fonnini 

organs and the reproductive cells of the ovaries and 
testes leading to temporary or permanent sterBiratioji 
and possible effects on future offsprmg The htino- 
poietic and reproductive systems may also suffer frora 
the effects of internal radiation due to the inhahtwo 
absorption, or ingestion of radioactive dusts and 
fission products To these hazards is added ttt 
possible production of cancer as the result of prolonpd 
exposure to excessive amounts of radioactive dusts 
A second danger is that incident to the use of nudtar 
energy as a destructive force, os in the bombings of 
Hiroshima and Ixagasaki In these bombings tin 
radiation injunes m general resulted from the tn 
mendous release of nuclear energy m the form d 
neutrons gamma rays, and radioactix e fission produels 
at the moment of explosion Radiation accounted la 
about 5 per cent of the fatalities in both boiBbiags. 
Contrary to xuinous reports, there was no sigiuficant 
or persistent induced radioactive material mand around 
the two cities as a result of the bomb explosion 
Tlie great constructive possibilities of controUtd 
nuclear energy be in the production of radioactive 
and heavy isotopes for research in the basic scienceJ 
with consequent increase m the understanding of suco 
problems as normal growAh the aging process oe 
generatixe diseases and the pharmacology of dro^ 
and biological products Failure on the part ^ 
Congress to sponsor a national program directed to the 
utilization of controlled nuclear energy for mdustml 
and scientific purposes and the stiflmg of such a pfo 
gram bj' too narrow a field of vision or too ngid security 
regulations constitute the third hazard menboned by 
the author 


EXPERIMENTAL STUDIES 


Effect of Pulmonary Resuscitative Procedures upon 
the Circulation as Demonstrated by the Use of Radio- 
active Sodium. Samuel A Thompson Edith H 
Quimbj and Bexerly C Smith Surg Gynec fit 
Obst 83 387-391 September 1940 

In pulmonary resuscitatix e measures one must not 
merely consider oxygenation of pulmonary blood but 
also the movement of such blood to vital centers 
especially when the circulation has stopped The rela 
tive effects of various types of pulmonary resuscitaUon 
noon the circulation were determined by the use of 
radioactive sodium introduced into the circulation of a 
dog immediately after death by 

.. «o 


sodium were injected into the femoral vein and 
after death A Geiger Muller counter regibtered 
movement of the blood containing the tracer Hep^nn 
was previously injected to prevent clotting 
The methods of resuscitation were (IJ double 
respirator, e*\erting positive and negative pressure U) 
suction onfy and (3) pressure onlj Their value in 
producing circulation uas m the same respective order 
in descending efficiency The number of dogs used 
small being only 7 

The authors conclude that of the methods tested 
alternate positive and negative pressure provndes the 
best circulation of blood though slou Hepann i5 
considered of value m resuscitation bj prei^ntmg 
clotting which vould hamper or stop circu]ation 

Arthur \\ Prvde MD 
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lodinated Organic Compounds 
As Contrast Media for Radiographic Diagnoses 

VI Expenmental Studies ou Emulsions of Ethyl lodophenylundecylate (Pantopaque)' ' 

WILLIAM E CHALECKE, M D , GLENN E JONES, LEON L MILLER, Ph D , M D , 

THEODORE B STEINHAUSEN, M D , and WILLIAM H STRAIN, Ph D 

Department of Radiology, School of Medicino and Dentistry, The University of Rochester, Rochester, N Y 


I N THE COURSE OF the experimental work 
leading to the development of panto- 
paque (ethyl lodophenylundecylate), it 
was observed that stable aqueous emulsions 
could be obtained easily with the medium 
(1) 2) Study of these emulsions has 
shown that tiiey have the property of 
coating and adhering to mucosa and that 
they seem well adapted to the visualization 
of certam body cavities In expenmental 
exanunations m dogs and other laboratory 
animals the most prormsmg results have 
been obtamed m bronchography, although 
satisfactory dehneation may be produced 
in a number of other types of exanunation ” 
Stable emulsions of ethyl lodophenylun- 
decylate are formed when a lO per cent 
mixture by volume with water contaming 
up to 1 per cent of a surface active agent is 
passed numerous times through a colloid 
mill or other type of homogenizer The 
surface active agents studied included bile 
salts, various neutral soaps and a number 
of simthetics Of these, ole\l methjd 
taunne (Igepon T gel) was found to be 
the most satisfactory’ nhen dissohed in 


the water phase at a concentration of 0 0 
per cent On standing, the emulsion pre- 
pared with Igepon T as a surface active 
agent separates mto a lower milky phase, 
contaimng about 70 per cent of ethyl lodo- 
phenylundecylate, and a clear upper aque- 
ous phase The two phases are readily 
redispersed on shakmg, and the resulting 
emulsion does not settle out for some hours 
The two phases are easily separated by 
aspiration, or the emulsion may be diluted 
mth isotonic sahne The size of the oil 
droplets in the emulsion vanes somewhat 
with the mode of preparation, but usually 
they are of the order of 1 5—3 5 imcrons 
Both the 50 and the 70 per cent emulsions 
may be readily injected through needles 
and catheters of small bore 

As reported preinously (2), ethyl lodo- 
phenylundecylate has a measurable toxi- 
city in rats and mice which is consistent 
mth the absorbability of the medium 
The process of emulsification leads to an 
enormous increase in surface, and this m 
turn affects the values of the toxicity con- 
stants The increase, m surface does not 


‘ AcctpUtl for publicntioii iii Dcccinbir 19-lf) Pre»,p[i((.,i ,n i r . 

AnicncT at Uit Tliirtv second Annual Meeting Chicago 111 Dec f-T. lojr Radiological Socictj of North 
the RcM.arch Lalioratoncs of the Eastman Kodak Co Rochester K V 1 nis a ork was aided b> a grant from 
* A VI per cent emulsion is available for m\ cstirational use from « c j 
TTHifib A.%c Niw York 22 \ V ’LTii'onai use from Dr H Sidnes Xcucomcr F R Squibb &. Sons 
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Repair of Vesicovaginal Fistula Caused by Radiation 
Gnj H Tttombly and \ ictor T iMarsInll Siirg 
Gjuicc &. Obst 83 September lOdC 

Repair of \csico\ igmnl fistulas in licasilj irradiatcil 
Itbsues IS pcciiliarlj difriciilt because the local blood 
suppl> IS pacandns the tissues arc inelastic and fiswl 
and ire so fibrotic as to make dissection particiilarb of 
flaps, quite ilifficult Also, the frequent intimate 
association of the ureteral orifices adds to the problem 
Tile authors of this paper ire therefore particularlj to 
be congratulated on the introduction of the method 
nlnch thc> describe here W hile the pnnciplc of repair 
is not onginal, the procedure itself is bchc\ ed to be ncu 
It IS applicable m those eases of fistula nliere the uterus 
has been cntircl> remosed or uhcre the uterus has 
atrophicti and the ccr\a\ has been ilcstrojcil 

The procedure is described in elctail and three cases 
arc reportctl in nhich complete succe*ss ivas obtained 
though the} had been regarded ns irreparable In each 
instance there was resultant \aginal shortening but all 
the patients reported repeated successful sexual inter 
course following the operation 

Repair is accomplished b} using a iiortion of the 
posterior tagiiial nail and b} use of constant Ion 
pressure bubble suction ’ through a c}stostoni} made 
well ana} from the repair site m the dome of the blad 
dor The method msohes a generous suprapubic 
cystostom} The postenor saigmal n-all is then fitted 
into the bladder defect b} means of pressure through 
the rectum The necessary area of vaginal mucosa is 
tasuahted and mnrkctl and a vaginal approach is then 
used The nntenor a-igmal nail is then separated in 
its deepest portion and the postenor \agmnl nail is 
separated m most of its deepest portion cscluding the 
donor site B} returning to the suprapubic incision 
and sutunng the good bladder nail to the posterior 
\agina (sta}ing about I cm awn} from the ischemic 
scarred margin of the bladder and using looscl} applied 
sutures) the defect is closed B} then returning to the 
a ngma the freed anterior n all and the remaining portion 
of the postenor nail are united In this fashion there 
arc two distinct suture lines in the repair and ran sur 
faces arc generously approximated An important part 
of the treatment is the appl}ang of constant Ion pressure 
suction through a xery high cystostoray tube thus 
eliminating a urethral catheter near the site of repair 
It IS readily apparent that if the ureter is present m the 
fistula its function xiould not be impaired The 


authors ndxisc placing the patient in a prons positw 
postopcratix cly for tno wccl^ or more 

Jaxies C Katterjoits, il D 

Controlled Nuclear Energy Its Atteadint Hintd 
and Benefits Andrew H Dowdy OcenpaPoE 
Med 2 12G-231, August 1916 

The author considers the hazards of nuclear tners; 
as threefold In the first place, there are the haiari 
of production, which are mainl} those related t 
exposure to free radiations and dust laden with radio 
aclixe and non radioactive chemicals The pnnoia 
dangers to be anticipated from external radiation ar 
those attnbutablc to cxpo^rc to neutrons and gamm 
ra}s These alicct cspecmil} the blood fauuni 
organs and the rcproductixc cells of the ovaries am 
testes leading to temporar} or permanent stenlmtia 
and possible effects on future offsprmg The htmo 
poictic and rcproductixm systems may also suffer froi 
the effects of internal radiation due to the mhaktioa 
absorption, or ingestion of radioactive dusts wt 
fission products To these hazards is added tin 
possible production of cancer as the result of prolonjw 
exposure to excessive amounts of radioactive dusts. 

A second danger is that incident to the use of nudoi 
cnerg} as a destructive force as m the bombings o 
Hiroshima and Nagasaki In these bombmgs to 
radiation injunes in general resulted from the tie 
mendous release of nuclear energ} m the 
neutrons gamma rays and radioactive fission pro^ 
at the moment of explosion Radiation accountro 1“ 
about 5 per cent of the fatalities m both 
Contrar} to xmnous reports, there was no sigmficM 
or persistent induced radioactive matenal m and aiouw 
the tw o cities as a result of the bomb explosion 
The great constructive possibilities of controB 
nuclear energy he in the production of radioadivt 
and heaxy isotopes for research m the basic 
with consequent increase in the understanding of 
problems ns normal growth the agmg 
gencratix’e diseases and the pharmacology of dreP 
and biological products Failure on the P^^ 
Congress to sponsor a national program directed to^ 
utilization of controlled nuclear energy for industroi 
nnd scientific purposes and the sufhng of such a pi^ 
gram by too narrow a field of vision or too ngid 
regulations constitute the third hazard mentioned 
the author 


EXPERIMENTAL STUDIES 


Effect of Pulmonary Resusatative Procedures upon 
the Circulation as Demonstrated by the Ifse of Radio- 
active Sodium Samuel A Thompson, Edith H 
Quimby and Beverl} C Smith Surg Gynec & 
Obst 83 387-891 September 1946 

In pulmonary resuscitative measures one must not 
merely consider oxygenation of pulmonar} blood but 
also the movement of such blood to vital centers 
esnecially when the cwcnlation has stopped The rela 
tive effects of vanous types of pulraonaiy res^tation 
upon the circulation were determined by the use of 
radioactive sodium introduced mto the mrc^tion of a 
dog immediately after death b} . 

•niTsodium was made radioactive bj deuteron bom 


sodium were injected into the femoral vein and 
after death A Geiger Muller counter registered t e 
movement of the blood containmg the tracer HepaA" 
was previously injected to prevent clotting 

The methods of resuscitation were (1) double acti^ 
respirator exerting positive and negative pressure (-/ 
suction only and (3) pressure onl} Their valM W 
producing circulation was in the same respective orua 
m descending efficiency The number of dogs used was 
small being only 7 

The authors conclude that of the methods tested 
alternate positive and negative pressure proxades the 
best circulation of blood though slow Hepann i 
considered of value m resuscitation b} prexaniting 
clotting which would hamper or stop circulation 

Arthur Prxoe M D 
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alter significantly the ld 50 in mice as ob- 
tamed by mtrapentoneal mjection, but 
does influence markedly the value found 
m rats The mtrapentoneal ld 50 of ethyl 
lodophenylundecylate has been reported 
to be 19 grams/kg for 24-hour kill, while 
that of the emulsion has been found to be 
of the order of 2 grams/kg It appears, 
on the basis of comparative work with 
other speaes, that the rat is particularly 
sensitive to ethyl lodophenylundecylate 
Both ethyl lodophenylundecylate and its 
emulsion produce the same kmd of patholo- 
gical changes m the hver and kidneys of 
rats and mice when administered at or near 
the lethal level 

experimental studies 

Bronchography The spreadmg and coat- 
ing properties of the emulsion were studied 
by makmg bronchograms in dogs Other 
laboratory animals were bnefly exammed 
as experimental subjects but were found 
to be unsatisfactory 

By the procedure that was finally 
adopted, a dog, anesthetized with nem- 
butal, was placed m a prone position on an 
ammal table and rotated onto its left 
side The table supporting the animal 
was then elevated 30° at the head, and 
2 to 15 c c of the 70 per cent emulsion 
were mjected under direct vision down the 
trachea through a small rubber tube 
After two or three mmutes the table was 
returned to a horizontal position and a 
senes of roentgenograms was taken at 
mtervals of five to ten mmutes Usually 
there was httle change m the bronchogram 
after the first exposure The emulsion 
often IS seen in the smaller radicles of the 
bronchial system on the day followmg the 
ongmal bronchographic study Seven to 
ten days later, however, the lung fields are 
roentgenographically clear 

Typical bronchograms obtamed by this 
procedure, as well as one made wi^ the 
dog supme, are shoivn m Figure 1 

Attempts to obtam good bronchograms 
m anesthetized dogs ivith hpiodol or panto- 
paque proved uniformly unsabsfactory 
The distnbution of the media was poor 


Nebuhzation of pantopaque was even 
more unsatisfactory, perhaps because of 
the shallow respiration that accompames 
nembutal anesthesia 

Among the 16 dogs used m the broncho- 
graphic study there was one death, due to 
pneumomc processes imtiated by a con- 
tammant wluch was identified as a type of 
Vtbreo There was no evidence m the 
other animals of any toxic effects Lung 
sections taken from four of the dogs that 
were autopsied showed httle, if any, change 
that could be attnbuted to the effects of 
the medium This was particularly well 
demonstrated m a 40-lb old coUie that 
was subjected to bronchography on four 
occasions at mtervals of two weeks each 
Diirmg the penod of experimentation the 
dog was m excellent clmical condibon 
When it was kiUed, two weeks after the 
last bronchogram had been obtamed, the 
lungs appeared darker than normal, but 
the gross appearance and texture were 
not mconsistent with the age of the 
animal Microscopic secbons revealed no 
changes that could be attnbuted to the 
use of the medium 

Retrograde Pyelography and Cystography 
In two experiments with dogs the pen- 
toneum was opened, the nght and left 
ureters were isolated, and about 2 c c of 
the 50 per cent emulsion were injected 
mto each kidney under shght pressure 
Roentgenograms (Fig 2) taken from these 
experiments show that some of the medium 
adheres to the wall of each kidney pelvis 
so that there is good to fair dehneabon of 
the cahces for some tune after the bulk of 
the medium has run out of the pelves. 
FoUow-up roentgenograms showed that 
some of the medium remains m the pelves 
for several days 




3) m dogs gave excellent dehneabon of the 
urethra and the bladder, with some ad- 
herence to the walls of the bladder for 
twraty-four hours after the exammabon 
had be^ completed This was particularly 
noticeable with the male animals 

The findm^ on autopsy of the dogs used 

for retrograde pyelography and cystog- 
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Fig 3 Uretirography and cystography with 4 c c of ethyl lodophenylimdecylate emulsion m a male dog 
The roentgenogram, made thirty minutes after adnunistration illustrates how a semi-opaque coatmg is retamed 
tor some time after the mjection 


fects in clinical practice There appears 
to be no really satisfactory method of 
studymg this problem m animals 
One logical apphcation of the emulsion 
to clmical diagnoses appears to be in rela- 
tion to problems of thoracic surgery 
With the current procedures, many bron- 
chograms made with the aid of iodized 
oils fail to g[ive adequate mformation con- 
cemmg the extent and degree of disease 
In recogmtion of this, some work is in 
progress to improve the results obtained 
ivith the existmg media Thus, Fannas 
(3) has developed a techmc for spraymg 
iodized oils into the bronchi in order to 
get surface coating To distingmsh this 
procedure and its results from conventional 
broncliographjL Fannas has mtroduced 
the term ‘ raucosography ” As is ein- 
dcnt from the illustrative bronchograms 
obtained witli dogs through tlie use of the 
70 per cent emulsion, the coating is of a 


type that reveals the details of the mucosa 
It seems evident that there would be little 
difficulty m adaptmg the experimental 
procedure to chmcal practice 

The other apphcations that are sug- 
gested from the ammal work are not so 
stnkmg, and adaptation to chmcal prac- 
tice may not be profitable in all fields 
Nevertheless, m exammations such as 
cystography, urethrography, hysterosal- 
pmgography, retrograde pyelography, and 
cholangiography, the formation cf a coat- 
mg that will remain for some tune may re- 
veal additional information 

In addition to the emulsion proposed m 
this paper, there are a number of emulsions 
of iodized oils that have received study 
both expenmentally and chmcally Emul- 
■sions prepared from water-acacia rmxtures 
mth campiodol (4) or lodochlorol have 
been available for retrograde pyelography 
for some years but have not attained 




Tig 2 \ isunlizatioii « itli LtliJ 1 iO(lophcn> lundccj htc emulsion of the f ^ B ^fiSra 

obtamed in the nght k.dnej immc<h itclj and m the left Udnc) t« had nu oat 

taken th)rt> minutes after A shou-s the residua! coating on Uic calicos after the bulk of tnemeam.u 


raphy were unremarkable botli grossly 
and microscopically 

Hysterosalpiugography The uten of 
two dogs and three rabbits were exposed 
by laparotomies The proximal ends of 
the uten were clamped off, and an attempt 
was made to force the 50 per cent emulsion 
through the fallopian tubes In every 
instance this was unsuccessful After roent- 
genograms were made, the clamps were 
removed and the animals closed up Sub- 
sequent roentgenograms showed that the 
medium remamed m the uterme passages 
for several hours There were no obvious 
Sstmbances m the behavior of the ani- 
mals subsequently One of the dogs was 
killed after eighteen days, and the other- 
bred The uterme passages were found 
to be normal m the case of the sauced 

ammal, and were assumed to be functionmg 

when the second dog was de- 
prop^l) ^ of 5 pups 

hvered m Roentgenograms made 


cent medium was adequate for the deluea 
tion of small ducts Two dogs ivere 
earned along after operation, Md se^ 
tions were made of the hver There 
no endence of damage 

Intravenous Injections The early P^P 
rations of the 50 per cent em ^ 
could not be mjected mtravenously wi 
any safety, but as the technic of 
the emulsion was improved it ivas to 
that amounts up to 1 c c /kg 
mjected mto the saphenous veins ol oog 
without immediate or subsequent 
No attempt was made to determine 
lethal dose, however In rabbits, mj 
Uons of 0 5 c c /kg m a marginal ear vein 
produced no early or late EKG changes 

DISCUSSION 

The expenmental work shows that the 
50 per cent emulsion of ethyl lodopheny 
undecylate prepared with the aid of ole}' 
meth}d taunne is non-toxic m the neg^s 
and at the concentrations studied The 
animal experiments are not relevant as to 
the production of transient imtatmg ef 
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The ^'^‘^yst°S^fPhy with 4 c c of ethyl lodophenylundecylate emulsion m a male dog 

for some tune after the mjKUo^ mmutes after admmistration, illustrates how a semi-opaque coatmg is retamed 


m clinical practice There appears 
k cf j ^ really satisfactory method of 
^ problem m animals 

v tn f ^ apphcation of the emulsion 

chnical diagnoses appears to be m rela- 

W m of thoracic surgery 

^ current procedures, many bron- 
, made with the aid of iodized 

^ adequate mformation con- 

ng the extent and degree of disease 
, ^^^^So^fion of this, some work is in 
improve the results obtained 

A L Thus, Fannas 

mi ^ developed a techmc for spraymg 
ofeed oils into the bronchi m order to 
nri To distinguish this 

brnn results from conventional 

ography, Fannas has mtroduced 

donf r" ““u^sography ” As is evi- 
dent from the illustrative bronchograms 
ained mth dogs through the use of the 
'0 per cent emulsion, the coating is of a 


type that reveals the details of the mucosa 
It seems evident that there would be little 
difficulty m adaptmg the experimental 
procedure to chnical practice 

The other apphcations that are sug- 
gested from the animal work are not so 
stnkmg, and adaptation to chmeal prac- 
tice may not be profitable m all fields 
Nevertheless, m exammations such as 
cystography, urethrography, hysterosal- 
pmgography, retrograde pyelography, and 
cholangiography, the formation of a coat- 
mg that will remam for some tune may re- 
veal additional mformation 

In addition to the emulsion proposed m 
this paper, there are a number of emulsions 
of iodized ods that have received study 
both experimentally and chmcally Emul- 
sions prepared from water-acaaa mixtures 
with campiodol (4) or lodochlorol have 
been available for retrograde pyelography 
for some years but have not attained 
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mde use This is due m part to the fact 
that their \ascosity is relatively high, and 
usually it has been necessary to inject 
them from a syringe ratlier than by a 
granty method 

In 1938 a very interesting 50 per cent 
emulsion of ethyl tniodostearate, prepared 
and stabilized with the aid of Iccitlun and 
gelatin, was introduced in Germany 
under the name Jodsol for hepatosplcn- 
ography (5, 6, 7) Since then Jodsol has 
been studied for angiography (S) and 
phlebography (9) but it is still partially in 
the experimental stage Apparently the 
medium must be stored under refrigeration 
to prevent the oil particles from coalescing, 
and this is ob\nously a great disadvantage 
In clmical use, up to SO c c are injected 
mtra\ enously, and adequate shadows of 
the blood vessels arc obtained if the iodine 
concentration is 20 per cent or more 

It IS uncertain whetlier the presently 
described emulsion of ethyl lodopheaylun- 
decylate is suitable for mtravenous work 
More experimental studies iviU have to be 
done before it can be considered for this 
type of apphcation Nevertheless, the 
particle size of the droplets is of the cor- 
rect magmtude and the emulsion does not 
break down when stored for long penods 
of tune at room temperature 

sumxlarx 

Experimental studies in dogs and other 
laboratory ammals show that emulsions of 


ethyl lodophenylundecylate (pantopaque) 
and water, prepared with the aid of 06 
per cent of the surface active compound 
oley] methyl taunne, have the property 
of coating and adhering to mucosal sur- 
faces The apphcation of a 70 per cent 
medium to bronchography, and of a 50 per 
cent medium to a vanety of other diagnos 
tic problems, is illustrate by expenmentfll 
work m dogs 
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SUMARIO 

Las Emulsiones de Yodofenilundecilato de Etilo como Medios de Contraste 


Los estudios expenmentales en perros y 
otros ammales de laboratono muestraa 
que las emuJsiones de yodofenilundecilato 
de etilo (Pantopaco) y agua, preparadas 
con la ayuda de 0 6 por ciento del com- 
ouesto activo superfiaal, oleilo-metilo-tau- 
rma, poseen la propiedad de recubnr las 


superfiaes de las mucosas, adhin^ndose a 
las mismas La aplicacidn de ua medio 
de 70 por aento a la broncografia y de 
un medio de 50 por aento a otros 
vanos problemas de diagndstico queda 
demostrada por la expenmentaadn en 
perros 
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V ISUALIZATION of a gToup of eight em- 
pyema eavities has offered opportum- 
ties to test chmeally the properties of the 
emulsion of ethyl lodophenylundecylate* 
described m the preceding paper (1) As 
brought out m that paper, the emulsion 
has the property of coatmg and adhering 
to tissue surfaces to a rather high degree 
This has led to a more perfect d elin eation 
of the cavities and of the response of the 
abscesses to chemotherapy and/or sur- 
gery 

The emulsion used was one contammg 
50 per cent of ethyl lodophenylimdecylate, 
corresponding to an iodine content of 15 
per cent In every mstance visualization 
was satisfactory both fluoroscopicaUy and 
roentgenographically After injection of 
the medium mto each cavity, it was washed 
out by sahne lavage Relatively small 
amounts of the medium were required for 
wsuahzation m each mstance, and the in- 
jection and lavage were earned out with 
a minimum of discomfort to the patient 
In none of the cases was there emdence of 
toxic reactions of any sort 

ILLUSTRATIVE CASES 

Eight empyema cavities were nsualized 
With the aid of ethyl lodophenylundecyl- 
ate emulsion Of these, 7 were closed and 
1 was open Three of the cases are pre- 
sented m some detail to illustrate the ease 
of use of the medium and the adequacy 
of the xnsualization 


Case I J F , a 52-year-old woman, had had re- 
pieated bilateral pleural effusions for a penod of 
eighteen years She was subjected to numerous 
examinations, mcludmg hpiodol bronchography 
Several years prior to this admission, the fluid m the 
left pleural space became infected {Staphylococcus 
aureus and anaerobic streptococcus), and a chronic 
empjema resulted The cavity was drained over a 
period of months, during which time it was visualized 
three times with hpiodol Fifteen months after a 
left nb resection, the cavity failed to heal spon- 
taneously, and m order to visuahze it pnor to 
thoracoplasty, about 20 c c of 50 per cent ethyl 
lodophenylundecylate emulsion were injected (Fig 
1) Following the examination, the emulsion was 
washed out with sahne lavage With the patient 
m the prone position it was possible to inject 63 
c c of salme mto the cavity An injection of ethyl 
lodophenylundecylate emulsion eleven davs post- 
operatively showed obliteration of the cavity but 
demonstrated a small draining smus The latter 
was healed completel> ten days after discharge 


Comparison of the visualization achieved 
with the emulsion of ethyl lodophenylun- 
decylate m this case with that obtamed 
with the iodized oil was stnkmgly in favor 
of the emulsion Small amounts of residual 
oil from the early examinations had been 
present m the tissues for some years, and 
these droplets mterfered with an appraisal 
of whether small amounts of the emulsion 
remamed after the exammation Appar- 
entl}-- after each exammation aU the emul- 
sion was removed by the sahne lavage 


Case II G Q , a G-i-jear old woman, had had 
pneumonia three times in the past Although pnor 
to ttis admission her local phjsician had been 
eating her with sulfamerazme, she was admitted 
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Fig 1 Cnse I VisiializAtion of a G3 ce open cinpjenn cn\nt} mth 20 cc of ethj] lodophenvlundecjlati 
emulsion, illustnitiiig hoiv the nK^iutn coats nil parts of the casaty 



o rnse II Visualization of a closed empyema 
Vmection of ethyl lodophenjlundecylate 
XtllLn ^ Thi p^ce of a coagulum of pm inhibits 
the dXbul.^ of the medium to some extent 


to the hospital because her condition was un® 
prosed On the dav of her admission she was 
aculclt ill and her disease continued to run an acute 
and tovic febnie course. At no bme was a pnetnna- 
coccus grown from the sputum, but Sirepfoc^’ 
hemohttais was isolated from the fluid aspirated b) 
tlioracentesis Treatment consisted in a conibiM 
tion of chcmotherap> and thoracenteses Folio^f 
thoracentesis on the 33rd hospital da), eth)l 'od^ 
phent lundecj late emulsion was injected through tie 
needle into tlie etnp) ema caiotv to determine i 
size and to ascertam whether surger) teas indicateo 
at this time On the follomng daj a trocar wa' 
inserted and a catheter passed mto the 
W ithin a few da) s after the catheter was inserted, 
the temperature returned to normal A lal^ 
\ isualization on the S4th day, satisfactorfli ^ 
Iineated a ca\nt) much decreased in size Tw 
patient was discharged from the hospital on ii® 
107th da\ 

The visualization of the cavity on the 
33rd day is shown in Figure 2 The de 
Imeation of the upper part of the cavity is 
inadequate, due to the use of too httlc 
medium The patient was so acutely ih 
that it was inadvisable to repeat the e-v- 
ammation ivith more of the contrast agent 




Fitr 3 Case III \ isualization of in cmp>ema cavit> by injection of ethyl lodophenylundecylate emulsion 
throiiirh n A Condition of the chest three days after admission B Position of the catheter 

inserted on the 28th da> C and D \hsu^.zat.on of t^e ^Jity foUoinng the -njection of 10 c c of ethj 1 lodo- 
phenj Imulccj late emulsion through the catheter on the 3oth daj See also Fig 3 E and F 


The roentgenogram shows that a consid- 
erable portion of the emulsion is collected 
about a coagulum of pus It is poss ble 
tliat injection of saline might have given a 
more uniform d stnbution of opacit3’’ In 
subsequent procedures the ethyl lodo- 
plien^ lundec} late emulsion uas removed 


by sahne lavage, and at the time of dis- 
charge the chest was free of shadows due to 
radiopaque medium 

Case III E K , a 20 month-old girl, tvas ad- 
mitted because of abdominal pain following an uppier 
respiraton infection of a week’s duration X-raj 
examination on the dai of admission confirmed the 










Pig I 0\':c I Vistioliiation of a C3 cc open cmp>emn caMt> mth 20 cc of ethyl lodophenjIundecyW 
ciimliioti illiistntmg hou the mcdiiini coats all parts of the cavitj 



T?,., 0 Case ir Visualization of a closed empyema 
cavity by mjection of eth>l lodopbenylunde^fate 
St4^on The presence of a coagulum of pus inhibits 
Se distribution of the medium to some extent 


to the hospital because her condition was umia 
jtroxed On the day of her admission she 
acuteh ill and her disease continued to run an 
and toxic febnle course. At no time was a pneuoe- 
coccus grown from the sputum, but Slreploct^ 
hemohhctis was isolated from the flmd aspuatedbt 
thoracentesis Treatment consisted m a combiaa 
tion of chemotherapy and thoracenteses 
thoracentesis on tlie 33rd hospital day, ethyl 
plieny lundecj late emulsion was injected tlirough tw 
needle into the einpjema canty to determine i 
size and to ascertain whetJier surgery was indicate 
at this time On the following day a trocar 
inserted and a catheter passed into the eav'^ 
W itlnn a few day s after the catheter yeas insertedi 
the temperature returned to normal A Inter 
visualization, on the 84th day, satisfactonly de 
lineatcd a cavity much decreased m size. The 
patient was discharged from the hospital on her 
107th day 

The VTisuahzation of the cavity on the 
33rd day is shown in Figure 2 The de- 
hneation of the upper part of the cavity is 
inadequate, due to the use of too httle 
medium The patient was so acutely iH 
that it was inadvisable to repeat the ex 
amination with more of the contrast agent 
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iodized oils, Gordon (2) in 1944 employed 
nebulized 35 per cent diodrast or skiodan- 
acacia mixtures in open empyema cavities 
Tins procedure has the advantage that 
after the exammation all the contrast me- 
dium is absorbed, but suffers from the dis- 
advantage that no technic has been de- 
veloped for its use m closed cavities 

Smce the advent of sulfa drugs and peni- 
cillin, empyema cavities are seen less fre- 
quently, and the treatment has become far 
more satisfactory When a cavity does 
form, however, it is desirable to visualize it 
completely and to follow the course of 
corrective measures As Blades (3) has 
emphasized, the cavity cannot be consid- 
ered cured until it has been obhterated 

SUMMARY 

The dehneation of empyema cavities 
through the use of ethyl lodophenylun- 
decylate emulsion has been descnbed m 
detail The medium is easily mjected, dis- 
tnbutes itself without postunng of the 
patient, and is readily removed by saline 
lavage Where a coagulum of pus is not 
present, the medium distnbutes itself on 
the walls of the cavity so that double con- 
trast studies are obtained 

200 Cnttenden Blvd 
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discussion 

Sydney F Thomas, M D (Palo Alto, Calif ) 
Tliesc pajicrs arc quite ret calmg Mucosal studies of 
the trachea are something we haxen t seen before 
and to which we are going to hate to pat more at- 
tention Mucosal studies of the unnart tract arc 
also going to call for grcaltr attention because, 
while air contrast ptclogTams hate been used thet 
arc not e\ ictlt satisfaclort m the presence of non- 


opaque stones This new medium should find some 
usefulness there 

The spreading and coating qualities of the medium 
are its raam advantages, but another thing about it 
that IS remarkable to me is that m one or two of Dr 
Stram's cases it was completely gone at the time of 
the patient’s discharge from the hospital In other 
words, it doesn’t stay m the alveoli like lipiodol and 
confuse one’s new of the chest for months 

If anyone would raise the objection that there is a 
possibility of the emulsion getting into the blood 
vessels, Dr Strain has already stated that they have 
given this matenal mtravenously with no significant 
toxiaty and with no electrocardiographic changes, 
therefore probably no embolism 

We started attackmg this problem m about 1942 
We did It m a httle different way but were not as 
successful m gettmg a uniform emulsion -with a 
particle size as small as Dr Stram has produced 
We had no new medium, and we used hpiodol, 
emulsified it, and gave it intravenously We are 
interested m hepatosplenography, but there is one 
other use that should be mentioned — placen- 
tography I believe we are eventually going to be 
able to visualize the placenta — a reticulo endothehal 
organ, hke the spleen and hver There should be 
many other uses for this method other than those 
which have been ment oned here As far as sinus 
tracts are concerned, I thmk th s reallv is a step 
ahead 

William H Stram, PhD {closing) I shall 
close by supplementing my earl er remarks a bit 
W e have used the emu’s on for cholangiograms a 
number of times, and have done two hysterosal- 
pingograms with it, I believe Dr Golden became 
interested m the medium, and at his suggestion a 
supply^ was sent to Dr C L Buxton at Presbyterian 
Hospital m New York City^ There the medium 
w'as used m some eight or nine cases for the visuahza- 
tion o the fallopian tubes At Presbydenan the 
examination is called uterotubographi , an expres- 
sion which I prefer In each case Dr Buxton re- 
jxirted a fair amount of reaction, but we obtamed no 
adverse comments from the patients exammed at 
Strong hlemonal by Dr George Heckel In our 
cases the tubes were not patent, and I understand 
from a telephone conversation with Dr Buxton 
that m aU his cases the tubes Mere patent Ob- 
anoush the medium requires much further clmical 
stud^ , and those of t ou who are interested may ob- 
tain some from Dr H S Newcomer of E R 
Squibb &, Sons 

I suspiect that for some time the emulsion will be 
rather difficult to get The preparation is dependent 
on the supply of ethy 1 lodophent lundecydate (panto- 
paque), and this m turn is dependent on the a\ail- 
abihU of undecylenic acid As I understand the 
commercial situation, the supph of this aad is cur- 
rcnUi short due to lack of adequate stocks of castor 
oil and tlie competitue use of undecxlemc acid in 
preparations for the treatment of athlete s foot 
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Tig 3 C Re ernmimtioii on the 47tli dn) T Chest film 90 dijs after admission The senes sbwsfc 
course and the progTc<^si\ c obliteration of an empj cma ca\ it> The cfTocti\'cness of lavage in removing the cffll 
Sion IS evident from these \nc«s 


diagnosis of bronchopneumonn tn the lower lobe of 
the left lung, and sulfadiazine Ihcrapv was started 
Bv the third hospital dav tlicrc was clinical and 
roentgcnograpliic evidence of a left h>drothora\ 
and culture of fluid obtained bj thoracentesis jicldcd 
Staphylococcus aureus hemolyticus On tlie fifth 
hospital dav the tlioracentesis was repeated, Staph- 
ylococcus aureus hemolyttcus was again isolated, and 
administration of peniallin wis started botli ntra 
thoracicallv and svstemicalh On the loth dav of 
the illness a trocar was inserted to permit drainage 
of the cavitv Following Uie insertion of a larger 
catheter on tlie 2Sth hospital dav the patient was 
somewhat improved and bj the 35tli day was having 
minimal drainage from the cavitj At that time 
about 10 c c of cthjl lodophenvlundecjdate eraul 
Sion were introduced through the catJieter to outline 
the cavitv and to ascertain whether further surgen 
was required Since onlv' a small cavity was out 
lined, it was felt that there was no indication for 
immediate surger>% but that the patient should be 
followed clinically and bj repeated radiopaque 
visualization The catheter was left in place and 
chemotherapv was continued For the next twelve 
da 3 ’s the course was relativel> afebrile and asvmpto 
matic Evamuiation of the cavitj with ethv 1 lodo 
phenvlundecv late emulsion was then repeated 
The cav itj was found to be considerablj smaller, so 
the patient was discharged to her home on the 55th 
day, and was followed in the clmic thereafter 


hteration of the cavity, and the coInplet^ 
ness mth Trhich the medium may he re- 
moved b}' sahne Javage 


The course of empyema thoraas m this 
patient is illustrated m detail m Figure 3, 
to show the value of the emulsion of ethyl 
lodophenylundecylate m following the ob- 


DISCUSSION 

Through the use of the emulsion of ethyl 
lodophenylundecylate the visualization of 
empyema cav ities is much simpler and more 
complete than bj'^ conventional methods 
After introduction either directly or 
a drainage tube, the medium is distributed 
by the normal respiratory movements to ah 
parts of the cavity The presence of sco- 
agulum of pus is a handicap, hovvev^er, and 
the medium collects to a certam degree on 
the surface of the coagulum This does not 
appear to interfere with the delineation 
of the extent of the cavity and from some 
aspects IS helpful Bfhen the exammation 
has been completed, the medium mav he 
removed almost completely by saline lav 
age and any small residuum appears to be 
absorbed m a few daj'^s 

Visuahzation of empyema cavities is 
usually conducted with iodized oils A1 
though the procedure is essentially simple, 
it IS often difficult to obtain good distnbu- 
Uon of the oil, and it is frequently hard to 
remove it all at the end of exammation 
In an attempt to improve on the use of 
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APPARENTLY NO senous attempt has 
been made to utilize lodmated or- 
gamc compounds for the visuahzabon of 
the gastro-intestmal tract Iodized oils 
are used to a hmited extent for speaahzed 
examinations, and there are occasional 
reports of experimental attempts to em- 
ploy other lodmated compounds 

To evaluate the possibihties of par- 
ticulate lodmated organic compounds for 
gastro-mtestmal work, tetraiodophthah- 
mide (I), tetraiodophthahmidomethane 

(II) , and tetraiodophthahmidoethanol 

(III) were synthesized and studied expen- 



I TetraiodopUthalmude 



11 Tetraiodophthaliniidomethane 
CO 

CH — CH —OH 

'CO 

in Tctraiodoplithalimidocthnnol 

mentally m dogs and to a hmited extent 
clinically It was soon apparent that the 
parent compound, tetraiodophthahmide, 
produced increased motihtv of the stom- 
ach Altliough this effect may be useful 
for certain specialized problems, it does 


not appear to be a desirable quahty for 
general use Attention was then turned to 
tetraiodophthahmidoethanol After some 
study it was found that this medium, 
when ground m water to a particle size of 
I to 2 rmcrons, formed a suspension that 
had a number of desuable quahties In 
comparison with barium sulfate suspen- 
sions, tetraiodophthahrmdoethanol sus- 
pensions do not settle out as readily, are 
not so gntty, dehneate more completely 
experimentally produced gastnc lesions, 
adhere better to the bowel waU, and ap- 
parently do not inspissate so readily 

Tetraiodophthahmidoethanol is a hght 
yellow sohd with a shghtly greenish cast 
The medium contams 73 per cent iodine 
and IS considerably more opaque to x-rays 
than barium sulfate The preparation of 
suitable aqueous suspensions on an experi- 
mental scale IS a tune-consummg process, 
smce the product of chemical synthesis 
must be micronized m the dry state and 
then ground m a ball miU wi^ water for 
several weeks A properly prepared sus- 
pension IS essentially non-setthng at con- 
centrations above 15 per cent by weight 
and becomes very thidc at concentrations 
above 30 per cent 

Studies on toxicity are still somewhat 
incomplete, but it appears that tetraiodo- 
phthalumdoethanol is of about the same 
order of toxiaty as barium sulfate Oral 
adnumstration to fastmg rats in doses up 
to 1 5 grams/kg produced no toxic symp- 
toms Intrapentoneal injections m mice 


’ Accepted for publication in December 19-10 
tile Tliirt\ second Annual Mcctiiif; ChicaRO III Dec I-C 1940 
■^larcli Laliorntoncs of the Hartman Kodak Co , Roclicstcr N Y 
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SUMARIO 

El Yodofemlundecilato de Etdo en la Visualizacidn de las Cavidades Empiemdticas 

Mcdiante la inyeccidn de una cmulsidti e\trae fdcilmente por medio del lamdo 
de yodofemlundecilato de etilo (v6ase el con soluci6n salina Si no hay codgulo 
trabajo anterior) se obtuvo la visualizacion de pus presente, el medio se reparte por 
roentgenoscdpica y roentgenogrdfica de las paredes de la cavidad, de modo que 
las ca\udades empiemdticas El medio se se logran estudios de doble contraste 
inyecta fdcilmente, se esparce sin que haya Tres de los S casos en que se utiliz6 el 
que cambiar la posicidn del enfermo y se procedimiento son descntos 
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I'lg 2 Compnnitu e visu ilization wnlh banum sulfate and tetraiodophthalimidoethanol of a mar- 
giiial ulcer in the stom ich of a dog A and B show the distnbution of banum sulfate A being taken 
iiumcdiatclj after ndnimistmtioii and B after tncutj minutes C and D show the delineation of the 
ulcer nith tetniiodophthalimidoethanol, C being the vicn on administration and D the delineation 
liter tiientj minutes 


niosis IS ^^suallzed m the examination con- The techmc of the examination was 
ducted \ntli tetraiodophthalimidoethanol, ^ aned somewhat mth each ammal First 
but not m the one with banum sulfate each dog was anesthetized -mth nembutal 
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Fig 1 Photogriph of n dog’s stoimch showing the 
site Slid tjpc of tmrgiinl ulcer (arrow) produced b> 
histamine beeswax injections after g'istrojcjunostoni> 
In the illustntion the esophagus is at the top, the 
afTcrent loop is on the left, and the efferent loop on the 
nght 

were productive of toxic manifestations at 
the range of 7 5 to 10 grams/kg In 
companson, banum sulfate suspensions 
when mjected intraperitoneally m mice 
produced similar but less severe reactions 
at the same level of 7 5 to 10 grams/kg 


was done m a 1-galIon apparatus using 
charges of about 2 kg , of which usually 
25 per cent was the lodmated medium 
Periods of ball-milling shorter than those 
specified were inadequate to reduce the 
particle sire uniformly to 1 5 to 2 microns 
Commercial banum sulfate was found 
to have a particle size of 1 5 to 3 microns, 
and to be fairly umform in composition 
By micromzmg or by wet ballmilhng, 
the size of the particles could be reduced 
to 1 to 2 microns, and the uniformity 
could be improved slightly Suspensions 
were prepared either by wet grinding or b) 
folloNvmg the clinical practice of sbmng 
banum sulfate mth water mechanical!) 
For some of the work, gelatin (1) or starch 


ivas added to give better suspensions 
Gaslro-IvtestivaJ Senes in Dogs In 
itiallv the lodinated medium was compared 
witli banum sulfate suspensions by stud) 


mg the delineation of the nigal pattern 
in normal dogs Although the lodmated 
medium uniformly ga\ e more satisfactory 
\nsualization of tlie rugae, it was felt that 
the expenmental test was not cnticfi! 
enough A much more satisfactory test 
object was found m dogs in which raargmal 
stomach ulcers had been produced by the 
general technic developed by Code and 


Groivth cumi’es of rats raised on diets con- 
tammg 4 per cent of added tetraiodophthal- 
imidoethanol rvere more nearly normal 
than those obtained rvith 4 per cent added 
banum sulfate, but this may be due en- 
tmely to the effect of particle size, since 
the tetraiodophthalimidoethanol averaged 
about 10 microns, and the banum sulfate 
1 to 2 microns 


Varco (2) In such dogs an ulcer is pro- 
duced by intramuscular injections of hista 
mme-beeswa\ following vanous types of 
gastrojejunostomy The anatomical re- 
lationships that are produced are ihus 
trated by the photograph (Fig 1) of ® 
stomach of one of the dogs used m the 
work Comparative studies were made 
with banum sulfate suspensions and with 


EXPERIMENTAL STUDIES 


Preparation of Suspensions Tetraiodo- 
phthahmidoethanol as obtamed by syn- 
thesis consisted of needles varying in 


particle size from 3 to 25 microns Smt- 
able suspensions vnth a particle size of 1 
to 2 nucrons were prepared from the stock 
matenal either by wet ball-milhng with 
water for ten to twelve weeks or by wet 
ball-milling of a imeronized product for 
two to three weeks The ball-milbng 


tetraiodophthalimidoethanol suspensions 
m 4 such dogs In 3 dogs an ulcer or 
stomach lesion was demonstrated naff’ 
the lodmated medium, but in only one 
of these was the stomach lesion delmeated 
when banum sulfate was used In the 
fourth dog no lesion could be demonstrated 
either with the lodinated medium or with 
banum sulfate and none was found on 
autopsy The companson of the two 
media m one dog is shown in Fig 2, m 
which a filling defect at the line of anasto- 
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and placed m a supine position By means 
of a stomach tube, a dose of 50—70 c c of 
the suspension of the contrast medium 
under study was then given A senes of 
roentgenograms was then made at ’nter- 
vals dunng the first thirty minutes with the 
animal m vanous positions As a vanant, 
the dog was placed m an upnght position 
with the hmdquarters supported by a 
shng ® No one position was uniformly 
satisfactory, but with each dog there was 
usually an ideal position 

Because of the extensive alterations in 
the arrangement of the mtestmes as a re- 
sult of the operative intervention, roent- 
genograms taken more than thirty minutes 
after the admmistration of the medium 
were difficult to mterpret 

To study the inspissatmg charactenstics 
of tetraiodophthahmidoethanol, the feces 
of dogs fed with the medium were com- 
pared with those given banum sulfate 
Almost uniformly the consistency of the 
feces was much softer when the lodmated 
medium was used An extended expen- 
ment was earned out with a 10-kg dog 
that was to be sacrificed m connection 
mth another problem This ammal re- 
ceived two doses daily of 19 grams of 
tetraiodophthahmidoethanol for a penod 
of eight days At autopsy the entire 
digestive tract was found to be filled with 
varymg amounts of the yellow tetraiodo- 
phthahmidoethanol, and the consistency 
was found to become progressively harder 
as the rectum was approached Both 
grossly and microscopically the tissue of 
the digestive tract was unremarkable 

Opaqiic Enemas m Dogs The procedure 
for the nsuahzation of tlie large bowel of 
the dog was vaned from time to time, but 
the follomng technic is typical of the 
metliod giving the most umform results 

The dog was anesthetized mth nem- 
butal, placed in a supme position, and given 
a tepid enema of isotonic sahne Usually 
from 3 to 5 liters of sahne were necessary 
to clear tlie large intestme of all feces 
Abou t an hour after the sahne enema was 

’The nuthor'i arc indebted to Dr Roes Golden for the 
that (his position be cmplo\ cd 


completed, the dog was given an enema of 
the radiopaque medium under considera- 
tion Nembutal markedly relaxes the 
anal sphmeter, and it was impossible for 
the dog to retam the enema without the 
use of a Foley catheter Even with this 
device, retention was often difficult be- 
cause the catheter would shp out over the 
smooth mucosal surface After a waiting 
penod of fifteen minutes, correspondmg 
to the time involved chmcaUy in fluoros- 
copy, the medium was expressed by gentle 
palpation of the abdomen, and the large 
mtestme was insufflated through the Foley 
tube with 70 to 100 c c of air Routme 
anteropostenor and lateral films were 
taken after each step m the procedure 
Followmg the exarmnation, the dog was 
rested for four to seven days before the 
procedure was repeated with the same or 
another radiopaque medium 

To appraise the adherence of each 
medium to the mucosal surfaces, it wa<- 
necessary to take both anteropostenor and 
lateral films after the air msufflation 
Thus the coatmg on aU surfaces of the 
bowel wall could be studied (Fig 3) 
The roentgenograms were then graded to 
evaluate the comparative excellence of 
the dehneation of the bowel wall with the 
vanous suspensions 

For an examination to be considered 
“excellent,” 75 per cent or more of the 
bowel wall m both views had to be covered 
with a uniform thm coatmg of the medium 
Roughly half of the bowel had to be coated 
if the examination was to be rated as 
“good ” An exammation was considered ' 
“fan” if less than 50 per cent of the bowel 
wall was dehneated Vanable results were 
obtamed m the “poor” exaimnations 
In most of them httle if any of the mucosal 
surface was covered with medium, while 
in some senes the medium had settled out 
of suspension onto the dependent bowel 
wall Table I summarizes iJie 33 examina- 
tions which were done, using 6 dogs The 
data on banum sulfate mclude the re- 
sults obtamed with U S P banum sulfate, 
I-X banum sulfate, banum sulfate and 
starch, and banum sulfate and gelatin 
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laty studies on a medium advocated for 
use m gastro-mtestmal work should m- 
clude a consideration of the response of 
ammal tissues to the preparation in the 
digestive tract, m the peritoneal cavity, 
and m the lower respiratory tract The 
studies on tetraiodophthahmidoethanol 
have been qmte complete with respect to 
the digestive tract, moderately complete 
with regard to the pentoneal cavity, and 
inadequate in relation to the respiratory 
system The information available from 
the animal studies is adequate for chmcal 
appraisal m selected cases, however, but 
should be supplemented by further ob- 
servations if the medium proves pronusing 
m chmcal apphcations Many problems 
are difficult to solve satisfactorily In 
illustration, there may be ated the ques- 
tion of whether it is safe to use banum 
sulfate m infants, where there is the pos- 
sibihty that some of the medium may on 
occasion be aspirated mto the respiratory 
tract The relatively rare occurrence of 
banum sulfate entermg the pentoneal 
cavity through perforation of an ulcer has 
raised similar questions From a practical 
pomt of view, the damage to the system 
resultmg from such pentoneal escape ap- 
pears to be tolerable (3) 

At the outset of the work, it was felt 
that the property of remammg m suspen- 
sion was the most important aspect of a 
radiopaque medium designed for use m 
gastro-mtestmal work The many ad- 
mixtures that are made with banum 
sulfate to accomphsh this purpose natu- 
rally influenced this point of view As the 
Mork progressed, it became apparent that 
adherence to the gastnc mucosa was of 
equal, if not greater, importance, if prog- 
ress were to be made in mcreasing the ac- 
curacy of the gastro-mtestmal senes or of 
the opaque enema study It is quite ap- 
parent from tlie results of the oral adnums- 
tration of banum sulfate and of tetraiodo- 
phthalimidoethanol to dogs mtli stomach 
lesions that tlic accuracy of the delineation 
was much greater vith the lodmated 
medium tlian wnth the standard banum 
sulfate 


With the opaque enemas the double 
contrast studies were uniformly better 
with tetraiodophthahmidoethanol than 
with banum sulfate Surpnsmgly, the 
incorporation of additives with banum 
sulfate appeared to decrease the adherence 
of the medium to the bowel wall This 
was not always apparent when antero- 
postenor views alone were taken, but be- 
came evident only when both lateral and 
anteropostenor exposures were made 

Although experimentally the lodmated 
medium is supenor to banum sulfate in 
that it does not settle out as readily, ad- 
heres better to the bowel wall, and ap- 
parently does not inspissate as readily, 
it remams to be shown that these ad- 
vantages make for more accurate mter- 
pretations in normal chmcal practice 
From the hmited chmcal expenence that 
IS now available, it can be said only 
that suspensions of tetraiodophthalim- 
idoethanol are more palatable than barium 
sulfate and appear to be free of toxic reac- 
tions Before a large scale chmcal tnal 
can be considered, it must be shown that 
an lodmated orgamc compound, one that 
will be relatively expensive, will give 
enough information to justify the cost 
Work IS under way to make a critical com- 
parison clmically of such new media m 
selected cases 

SUMMARY 

Comparative studies in dogs of banum 
sulfate suspensions and of tetraiodo- 
phthahmidoethanol suspensions show that 
the lodmated medium gives more complete 
and more accurate dehneation of expen- 
mentally produced stomach lesions 
Double contrast enema studies in dogs 
were smularly much more satisfactory 
with the lodmated organic medium than 
with banum sulfate A hmited chmcal 
expenence wth tetraiodophthahnudo- 
ethanol has shown that the new medium 
is more palatable than banum sulfate, 
and apparently as safe to use Further 
use of the new medium is dependent on the 
outcome of cntical compansons with bar- 
ium sulfate in selected chmcal cases 
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according to tlie formula published by 
Abel (1) In passing, it may be noted 
tJiat most of tlie modified banum sulfate 
fomulas were less satisfactorj^ than banum 
sulfate per sc 


Eighteen hospital cases were examined 
with the suspension of the lodmated or 
game medium Several of these were 
studied, also, with the aid of banum sul 
fate meals In only one instance did the 


CLIMCXtVL STUDIES 

In all, 5G oral examinations and 4 opaque 
enema studies were earned out chnically 
with the suspensions of tetraiodophtliahm- 
idoethanol Many of the early examina- 
tions w'cre made with suspensions in which 
the particle size w'as of the order of 3 5 to S 
microns, and the findings were not remark- 
able It became apparent from these 
prehtnmary tnals that the suspensions of 
tetraiodoplithahrmdoethanol w ere easier 
to take than banum sulfate suspensions 
The patients found the taste of tlie sus- 
pension of the lodmated medium compar- 
able to that of milk of magnesia 
The mcreased palatability of suspensions 
of tetraiodophthalirmdoethanol over bar- 
ium sulfate suspensions was brought out 
particularly well m a student expenment 
that was conducted on the relative rates 
of passage of white and "peeled wheat” 
breads through the stomach In the 
course of this work, measured amounts of 
the two kmds of bread were soaked in the 
suspension of either banum sulfate or of 
tetraiodophthahmidoethanol and mgested 
on an empty stomach After a number of 
experiments of this type, the student group 
was unanimously m favor of the use of the 


exammation woth tetraiodophthahmido- 
ethanol disclose a lesion that was not 
x'ealed by banum sulfate In this case 
there was an area m the small mtestme 
that was delmeated by tetraiodophtha! 
imidoethanol but not by banum sulfate, 
there was no opportumty to confirm this 
observation 

Several of the patients exammed wifii 
tetraiodophthahmidoethanol were in termi 
nal stages of disease, and m two cases it 
was possible to studj autopsy matenal 
In these patients there was no ewdence of 
the medium in the mtestme, nor were there 
any findings that could be attnbuted to 
the use of the medium 

At no tune did any of the patients or 
student mvestigators find that tetraiodo- 
phthahmidoethanol was productive of un 
due constipation The consistency of the 
feces was firmer, as would be expected as a 
result of addmg an imdigested sohd or- 
gamc compound, but laxatives were not 
required for adequate ehmmation Tht' 
comparison with banum sulfate is made 
quate, because the retention of normal 
mobihty is due m part to the fact that the 
greater opacity of the lodmated compound 
permitted the use of small amounts 


lodmated medium None of the students 


DISCUSSION 


noted any effects that might be attnbuted The first consideration for any prepara 
to the senes of weekly doses of 20 to 25 tion proposed for use as a contrast medium 
grams of tetraiodophthahmidoethanol is a proper appraisal of its toxicity To\- 
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growth less than banum sulfate We think the 
explanation is entirely a physical one, since the 
banum sulfate particles were shghtl\ smaller 
We have made some mtravenous injections m ex- 
penmental animals This is a verj^ interesting ex- 
penment because the particle size determines where 
the particular medium wiU go, and m EKG measure- 


ments there is a convenient tool for determmmg 
whether the capiUanes of the lungs become plugged 
We are going to do some additional work of this 
sort We now have a stock of a vanety of particle 
sizes, and we should be able to do a rather pohshed 
job on the distnbution m the organs of expenmental 
animals 


SUMARIO 


El Tetrayodoitalimidoetanol como Medio Gastromtestinal 


Estudios comparados de las suspensiones 
de sulfato de bano y de tetrayodoftabmi- 
doetanol reahzados en los perros revelan 
que el medio yodado facibta una debnea- 
ci6n mds completa y exacta de las lesiones 
producidas expenmentalmente en el est6- 
niago Los estudios con enemas de doble 
contraste fueron iguaknente mds satis- 
lactonos con el medio orgdmco yodado 


que con el sulfato de bano Una lunitada 
pnieba cHmca con el tetrayodoftabmi- 
doetanol demuestra que el nuevo medio 
posee sabor mds agradable que el sulfato 
de bano, y es aparentemente igualmente 
mocuo El empleo ultenor del tetrayo- 
doftahmidoetanol depende del resultado 
de las comparaciones analfticas con el 
sulfato de bano en casos clfmcos 
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returned to banum for contrast studies I was m 
tcrested to see the t erj high smears obtained around 
the inside of the colon in dogs If this material 
prot cs to smear itself o\ er the inside of the large 
intestine better than banum does, I should sav that 
It Mould be \er} well worth using for contrast 
enemas, because I think that the search for polyps 
in the colon non leaies us with too many oi'er 
sights W e could afford to spend almost anv 
amount of time and effort to better our percentage 
of success in that region 


DISCUSSION 

Ray Carter, M D (Los Angeles, Calif ) One 
can onU discuss this paper optimisticalh , and per- 
haps n islifulh , because of the n ell kiion n defiaenaes 
of our ordinarx banum medium Attempts to 
improic the qualities of banum ha\c met nitli 
onh moderate success, and non, when mucosal 
pattern studies arc crucial, any potential miproic- 
Jiicnt IS of great interest As a matter of fact, im- 
proxement doesn’t liaxc to lie outstanding, as this 
appears to l)c at first sight Even if it gives a rea 
sonablc imjirov cment of our roentgenologic images, 
It will be well north while 
The cost of course, alnavs has to be considered, 
but there are fallacies there The cost of the opaque 
inatcnal is a minor part of the cost of an cxamina 
tion Anv reasonable added cxjicnsc would ac- 
tualh be an cconomv if it increased the information 
obtained 

Thonum dioxide sol has served well m the 
alkaline medium of the colon, but ne do not vet 
hav e a contrast substance that shows so clearly the 
mucosal pattern m the stomach It will be interest- 
ing to see nhal mucosal pattern mil be revealed in 
the small intestine by this new medium Here 
again minute details are crucial 
Again one can onh hope this medium will prove 
to be safe, reasonable, economical, and thoroughly 
useful 


Maunce Feldman, MJD (Balbmore, Md) 
I would like to ask Dr Strain what effect tiii 
medium has on other structures of the bodv , whether 
he has made anv blood studies, and whether there 
IS any iodine absorption, and how the drag is elim 
mated 

Hans Annm Jarre, M-D (Detroit, Ahch) 
There is no need of repeating again the disadvantages 
which we have encountered with banum, but it is a 
pleasure to hear that some efforts are being made to 
obtain a better contrast medium In that respect 
It might be north while to reopen a chapter which 
has been giv en v cn little attention dunng the past 

There is one chemical at least av affable which is 
excreted bv the gastnc mucosa neutral red. 
Some V ears ago I persuaded the Univ ersity of 'W is 
consin and Dr Pohle to expenment with neutral 
red, combining iodine m vanous forms with denva 
tiv cs of this chemical and n hile the results were not 
successful m the sense that they were practical m 
radiologic application, it was nevertheless possible 
to obtain a faint accumulation of such chemicals 
in the gastnc mucosa and probably m the gastnc 
glands theraselv'es 

It IS quite possible that research, as we have 
heard todav , mav be conducted along suiiDar lines 
and that the possibihbes of excretion of contrast 
matenal bv the gastnc wall may be re investigated 
so that functioning areas may be more readilv 
differentiated from non functioning areas— that 
nomial areas mav be differentiated from pathological 


Robert R NeweU, M D (San Franasco 
Calif ) Of course, I have no expenence with this 
matenal I have been discouraged about the short- 
comings of banum, and many v^ears ago I made 
some experiments with alginic acid to keep banum 
from settling out They were v'ery successful but I 
nev er had the energy to complete them Mav be I 


will some dav 

y^anous things ought to be investigated of course 
if banum seems sutfiaentlv unsatisfactorv that one 
could really afford to spend ten dollars a patient in 
order to get some other matenal which might be 
shghtlv better 

We have tned umbrathor, the less expensive 
thonum diovde suspension, for contrast enemas 
wp were told that it had the advantage that it pre 
cipitated out on the mucosa It does but that is a 
Svantage rather than an advomtage, so we have 


Wilham H Strain, Ph D (clostiig) We don t 
know all the answers on the pharmacology' of tetra 
lodophthahmidoethanol but we do know that it is 
not absorbed to anv extent Y^e have had a number 
of blood lodme determinations made and expect to 
have some further analvses earned out, to date all 
have been m the physiological range The 
particle size wdl mfluence somewhat the amount of 
absorption, and untd we have decided on just the 
particle size we shall want to use there is no par 
ticular pomt m further studies 

As brought out in the paper vve hav e incorporated 
the medium m diets of rats — a sort of standard 
procedure with manv new drug preparations — to 
see how it influenced the rate of growth To our 
surpnse tetraiodophthahraidoethanol retarded the 
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Fig 1 B-C Case 1 Later \ne«s Two months after Fig 1 A the deformity persisted but there teas no 
progression (B C) Six months later (D E) there «as marked enlargement of the folds \nth a pseudo neoplastic 
type of filling defect of the greater curvature (arrows) 


likewise rexcaled etidcnce of markcdl) enlarged 
mucosal folds but no ulceration or neoplasm w as seen 
Two months later another roentgen stud} of the 
stomach was made showing persistence o the un- 
usiialh marked lu pcrtrophic enlargement of the 
mucosal folds Tlicrc were a pseudo ulcer filling 
defect and a large exeat ated area on the greater 
ainaturc of the cardia and fundus The ptlorus 
was spastic and the duodenal cap presented an irrcg 
iilar lilhng defect wath thickened mucosa The colon 
was also siiastic Six months after the onginalx rat 
stude, reexamination of tlie stomach retealed a 
large neoplastic like infiltration intading and re 
dticing the lumen of the stomach 

Coiiiincitl In spite of the increasing 


enlargement of the filhng defect and en- 
croachment upon the Imnen of the 
stomach, the patient has progressively 
gained m weight and strength and has been 
as}'mptomatic for over eighteen months 
She refused surgical exploration The \- 
ray findings W'ere out of all proportion to 
the clinical manifestations, and a diagnosis 
of hj^iertrophic giant mucosal folds was 
made Although the diagnosis is still 
not absolute, the patient’s condition in all 
probability is of a benign nature Because 
of the roentgen eindence of extensive 



Mucosal Deformities of the Greater Curvature of the Stomach 
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I RREGULARiTins of the greater curvature 
are commonly obsen^ed m the routine 
roentgen examination of the stomach 
Nonnally the silhouette of the greater 
cun’ature is smooth m contour, but oc- 
casionally it will present a slightly cor- 
rugated, serrated, or cog-wheel appearance 
due to prominence of the mucosal folds 
These serrations are usually regular and 
rounded m contour In pathologic con- 
ditions of the gastnc mucosa tlie serrations 
along the greater cun’^ature become en- 
larged, wadened, and irregular In cases 
of peptic ulceration associated w'lth gas- 
tritis the folds often become very promi- 
nent T\Uien the gastnc mucosa is greatly 
h^^3ertrophled, the folds on the greater 
cun'ature appear thickened, irregular, and 
spiked, W'hilc the spaces between the folds 
are markedly widened These enlarged 
gastnc mucosal folds are best seen on the 
greater curvature, the lesser cun'ature 
usually retains its smooth contour This 
IS due to the honzontal arrangement of the 
folds on the lesser curvature, whereas the 
folds on the greater curvature run at nght 
angles and are transverse or obhque 
Since the study of the gastnc mucosal 
folds has become a routme part of the ex- 
amination of the stomach, the vanous 



Fig 1 A Casel Marked deformity of the 
curvature ivith enlargement of the mucosal folos 
Sec Fig 1 B-E 

In this paper mne cases are reported, 
presenting digestive symptoms and ab- 
normal roentgen findings of the greater 
curt'ature of the stomach which conformed 
to no distinct disease pattern 

CASE REPORT 


changes occurring in the normal and patho- 
logic states must be properly interpreted 
and differentiated Numerous diagnostic 
problems have been encountered following 
the demonstration of deformities of the 
greater curvature, resultmg from the 
changes in the mucosal folds The normal 
mucosal folds may be redundant and hang 
down from the cardia of the stomach, 
produemg a filling defect At times the 
gastnc folds become tremendously en- 
larged and produce a filhng defect on the 
greater curvature simulatmg a neoplasm 


Case I A woman aged 66 gave a si'v months 
lustorj' of weakness, weight loss of 30 pounds, vu 
tjgo anorexia nausea, and constipation On 
phj’sical examination she appeared undemounshw, 
mth evidence of a considerable loss of weight The 
abdominal examination was negative and no 
was felt Laboratory findings revealed a secondai) 
anemia, normal unne and negative Wassennann re 
action Gastnc analj sis showed a total aadit) of 
40 and free h> drochlonc aad 20 
A gastro intestinal roentgen studj disclosed a 
large, irregular, ulcerating filling defect on the 
greater curvature of the stomach simulating a 
malignant neoplasm and unusually large hyTcrtro- 
phied mucosal folds Gastroscopic examination 


1 Presented at the Thirty second 

Dec 1-6, 1946 


Annual Meeting of the Radiological Society of North Arnenca 
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Fig 2 Case 2 A Extensive deformity on the 
postenor wall of the greater curvature B Roent 
genograra made si\ months later m the erect position 
showmg the extensive filling defect mth mucosal 
changes C Partially filled stomach lUustratmg 
the pseudo ulcer niche-d^ect at arrorrs 


lucosal involvement and hypertrophy, 
aremoma was eliminated and the presence 
f a lymphoblastomatous lesion was 
trongly considered Roentgen studies 
bowed a progressive mvasive t^e of 
Ihng defect, but no mass could be pal- 
ated correspondmg to the defect T 
ndmg, too, IS consistent with a lympho- 


matous lesion Fmally, a syphilitic leaon 
was considered and, although the serologic 
tests were negative, the behanor of the 
lesion and the subsequent chmcaJ course 
suggested this possibility A diagnoas o 
giant mucosa was made 

Case 2 (Fig 2) A man of 71 complained of 
abdominal discomfort and indigestion for seivra 
months, assoaated with weakness, anorexia, M 
loss of weight For the past fi\ e weeks there M 
been intermittent abdominal cramps and a diarr^ 

of loose water} stools with mucus but no blood ® 

physical examination a bilateral inguinal hernia 
found The abdomen and rectum were ent^ 
negative The red blood cell count was 5 400, W. 
hemoglobin 92 per cent, white cells 13 000, Milh ® 
normal differential count, sedimentation rate 1 
Stools were negative for blood, and cultures were 
negative for pathogens The Wassermann reaction 
was negativ^e 

A gastro-intestmal roentgen studv revealed en 
larged mucosal folds with a suggests e ulcerative 
defect on the greater curvature of the stomach 
The duodena] cap appeared regular A colon enema 
stud} rev ealed no orgamc lesion Six months later 
a check up examination showed an apparent exten 
siv e infiltrative lesion of the fundus and cardia of the 
stomach with widenmg of the mucosal folds One 
month after this re-exammation b} another roent- 
genologist was also reported as demonstrating en 
largement of the gastric mucosal folds The gastro- 
scopic examination revealed evidence of a gastntis 
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intenmttent abdominal cramps with gurgling due to 
excessn e gas, vomiting, and loss of weight There 
was a marked progressive constipation, relieved by 
laxatives and enemas Phvsical examination 
showed a palpable mass in the left upper abdomen 
Blood examination showed red cells 4,000,000, 
hemoglobin 88 per cent, white cells 7,500, diflFer- 
ential count normal, sedimentation rate 42 Unne 
and serologic exanunations were negative Gastric 
anal} sis reiealed an absence of free hydrochloric 
aad Stools showed a trace of blood 
The gastro intestinal roentgen study demon- 
strated an extensive deformity of the greater curva- 
ture with hvpertrophy of the mucosal folds of the 
cardia and fundus of the stomach A trace of 
banum was retained in the stomach at the end of five 
hours Twent} -four hour examination showed a 
filling defect at the splenic flexure A banum enema 
revealed an annular filhng defect at the splenic 
flexure with partial obstruction due to caranoma 
At operation a carcmoma of the colon was resected 
The stomach was not opened but was explored and 
revealed no endence of gastnc disease 
Case 6 (Fig 5) A man aged 56 complained of 
loss of Height and weakness for over one year 
Dunng this penod a chest film revealed a large mass 
in the mediastinum and in the nght lower lung 
There was involvement of the cervical Ivmph nodes 
and biops} revealed metastatic carcinoma Three 
weeks pnor to a gastro intestinal roentgen study tie 
patient began to have pain in the abdomen, radiating 
to the back and associated with severe constipation 
The \-rav revealed an extensive deformity of the 
greater curv'ature with unusually broad flattened 
folds in the fundus of the stomach The gastnc 
mucosal folds were thinned out and reduced in 
number The upper jejunum showed a flattening 
of the folds, indicating evidence of a nutritional de- 
ficiency A twenty four-hour exaramation showed a 
poorl} filled colon A banum enema revealed an 
extensiv'e carcinoma of the splenic flexiue At 
operation the tumor was resected The stomach 
was not incised, but exploration revealed no e\i 
dence of a gastnc lesion 


Commait Cases 5 and 6 presented roent- 
gen changes in the mucosal folds of the 
stomach The folds were widened and 
JiJTertrophied In each, extensive de- 
formity of the greater curvmture simulated 
carcinoma, the colon revealed a carcmoma 
of the splenic flexure, and the growth was 
resected The stomachs were explored 
hut not opened, as nothing was found to 
warrant incising them The patient wath 
nietastasis to the mediastinum and lung 
died , the other is Imng and well ten months 
after Uie operation 



Fig 6 Case 6 An extensive deformity of the 
greater curvature mth marked widening of the mucosal 
folds 


Case 7 (Fig 6, A and B) A woman aged 61 
complained for sev^eral months of substemal pres- 
sure and distress foUowmg meals She felt better 
when her stomach was empty There was no vomit- 
ing There were considerable gas and constipation 
The phvsical examination was negatwe 

A gastro intestinal roentgen studv revealed a small 
penetrating ulcer defect on the greater curv'ature 
There was an extensive deformity of the greater 
curvature with marked enlargement of the mucosal 
folds as a result of a gastntis The lesser curv’ature 
was regular, the pylorus was spasUc and the duo- 
denal cap was norma] The colon showed evidence 
of stasis A diagnosis of a penetrating ulcer of the 
greater curvature of the stomach associated with 
gastntis was made 


Commait In this case there was an ex- 
traswe deformity of the greater curvature 
of the stomach with an ulcer-mche-hke 
filling defect The picture vaned with 
the state of fillmg of the stomach I^Tien 
It Avas completely filled, there was a con- 
cave deformity with an ulcer-mche-hke 

out from its center 
AAith partial filhng, the entire greater 
curvature was ragged and irregulaf No 
gastroscopic examination was obtained 
The clinical picture w-as indeterminate. 




nf ^ UlccmtiiiK tjpc of filltii^ defect on the greater curvature (arrows), also some dc 

te^ve defomuj (a^ 


The patient s\ns placed on medical theraps and has 
been followed for fifteen months He lias regained 
his weight, ssmptoms ha\e disappeared, and there 
hate been no further digestne upsets 

Coiuvteiil This case presented a clinical 
picture of caranoma, with a short history 
of digestive disturbance and loss of weight 
and strength The \-ray revealed en- 
larged, tvidened, and flattened mucosal 
folds , the greater cun^ature of the stomach 
was irregularly deformed and presented a 
pseudo-ulcer fillmg defect, which ap- 
parently was produced by the enlarged 
irregular mucosal folds Cancer was sus- 
pected on the basis of the chmcal history 
and roentgen findmgs but, owing to the 
presence of enlarged mucosal gastnc folds, 
this diagnosis seemed to be questionable, 
and further studies were recommended 
Smee the gastroscopic examination re- 
vealed the mucosal changes but no evi- 
dence of neoplasm, the roentgen findmgs 
were beheved to be of a bemgn character 
The subsequent chmcal course also sug- 
gested the probabihty of a bemgn condi- 
tion 

Case 3 (Fig 3, A and B) A man aged 47 com- 
plained of pam m the nght upper quadrant for ten 
\ ears The pain did not radiate and there was no 
relationship to food His appetite was good and 
bowels regular There was no vonutmg l^e left 
kidnev had been remotned ten j ears earher for kidney 

stones 


A gastro intestinal roentgen esaminatioa shovred 
a deformity on the posterior wnU of the greater 
cun'ature of the cardia assoaated with giant 
mucosal folds The lesser cun'ature ivas regular, 
the pjlorus was spastic, the prep)lonis showed a 
transient narrowing due to spasm The duodenal 
cap was normal A trace of banum was retained in 
the stomach at the end of five hotres Motihty of 
the intestine was normal, the colon was negalne 
The extensive filling defect on the greater cun'ature 
of the cardia of the stomach was believed to be doe 
to giant mucosal folds 

Case 4 (Fig 3, C and D) A man aged G5 com 
plained for many j'cars of digestive disturbances with 
pain across the abdomen, made worse bi eating 
There was intermittent diarrhea but no lonuting 
The phi'sical examination was negative A gastro- 
intestinal roentgen study revealed enlargement oi 
the gastnc mucosal folds with a persistent defonnit) 
of the greater curvature of the cardia of the stomach 
which strongly suggested an early neoplastic lesion 

Comment Cases 3 and 4 presented dis 
similar symiptoms, but the roentgen find 
mgs were charactenstic of an intragastnc 
abnormahty mvolvmg the greater curva- 
ture of the cardia and body of the stomaefi 
In each mstance the roentgen features 
simulated a malignant growth Each pre 
sented enlarged mucosal folds No gas 
troscopic exammation was made It has 
been over eighteen months smee the roent- 
gen exammation, and both patients are 
asymptomatic. 

Case 5 (Fig 4) A man aged 00 complained for 
one year of pain in the cpigastnum and back. 
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Tig 7 A B Case 8 A Marked deformity of the greater curvature \nth a pressure defect due in rli=fn 
Hon of the splenic colon B Roentgenogram made m erect position shomng the extent of tlie deformitT fn ' 
Stater cur%aturc nitli a deep penctraUng ulcer niche on the lesser curvature of the antrum farrmt-ct ^ 

C D Case 9 C Case of duodenal ulceration Exaggerated serrations or sau tooth effect of the m-eot 
^^onsr ° deformit> of the greater cum-ature inth pseudo ^ccr niche ^f^S 

caution must be taken in tlie mte^iretation doubtful cases and confirmatory mforma 
of mucosal abnormalities and filling de- tion obtained by thorough clinical inwr 
ects of the greater cu^ature of the tigation and gastroscopic studies^ necS' 
‘Stomach This is especially important in san' An uneniiive,eii ^ ^ neces- 

the cases presenting defects that do not St?ays be maSleirL'^In^,”'”" 
confonn to the usual disease pattern Re- gastric roento-on ^ ^ 

pcnlcd rocnlscn stud.cs arc csscnUal m all subsequent dm.cal Supteu“t?^'„t “a 
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Same case \nth parUal filling of the stomadiShonmg ercalcr curvature (arrow) 

•x<.u, siioning marked deformity due to enlarged mucosal folds 


and since there ivas no loss of weight and 

the patient was placed under medical 
obsen^ation On clinical 
follow-up examination, eight months later. 
She was asymptomatic 

® (F'g t. A and B) A man aged 00 com 
plained of vague stomach disturbances^ for elevM 
3 ears, gn mg a histor, of penodic episodes of epf^ 
tne pam occurring about two hours after 
nausea, belching and constipation His appetite 
MM pror there was no loss of weight Two^ars 
after the onset of symptoms, \ raj studies revLled 
a normally functioning gallbladder without stones 
gMtro mtestmal roentgen examination showed 
mimked mtestmal stasis but no gastrie lesion The 
patients sj-mptoms were relieved and he felt com- 
paratively well until SIX months later when digesUv e" 
disturbances recurred A gastro mtestmal roentgen 
exammation made at this time revealed an extensive 
deformit}^ of the greater curvature of the cardia and 
the fundus of the stomach with evidence of enlarge- 
ment of the mucosal folds A deep penetrating 
ulcer niche defect was noted on the lesser curv ature 
of the antrum of the stomach A diagnosis of a 
penetrating gastnc ulcer associated with gastritis 
was made 


folds. 


intermittent pam reheved bv food Phjscal ei 
amination was negativ'e A gastro-intestinal roent 
gen studj rev ealed normal emptjung of the stomach 
he greater curvature was ragged, with deep uregu 
nr serrations A mucosal studj showed some 
ypertrophj of the folds The lesser curvnture was 
regular In the erect oblique posibon a large ei 
cav'ating liilmg defect w ith two small niche like 
projections was demonstrable. The pjlorus was 
spastic and the duodenal cap markedly deformed 
due to an ulceration A diagnosis of duodenal ulcer 
ation with associated hjpertrophic gastntis was 
made 

Comment These two cases, one a gas 
tnc ulcer and the other a duodenal ulcer, 
presented gastnc mucosal changes mdicat- 
ing an associated gastntis Each pre 
seated a bizarre appearance of the greater 
cunrature, suggesting an organic gastnc 
sease Each was due to an assoaated 
gastntis No gastroscopic examination 
was made Both patients were asympto- 
matic one year after the roentgen exanuna 
tion 


Case 9 (Fig 7, C and D) A man aged 47 gave 
historj of mdigestion for fifteen jears with 


SDAtMARY 

The pilose of this paper is to point out 
and emphasize the fact that the greatest 
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est^ casi siempre obliterados Sm em- cosa es compatible con un estado bemgno 
bargo, dicbas alteraaones podrian encajar Una maJformacidn extensa de la curA'^atura 
en el cuadro de la enfermedad de Hodg kin mayor con hordes serrados muy bien de- 
(hnfoblastomatosis) o de la sifibs Una fimdos puede deberse a gastntis asoaada 
gran hiperplasia de los pbegues de la mu- a dlcera p^ptica 
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penod of months is essential and often 
necessary to establish tlie significance of 
non-conforming disease patterns present- 
ing deformities of the greater cun^ature 
A group of unusuall}’’ interesting cases is 
presented to illustrate some of the diffi- 
culties encountered in the roentgen diag- 
nosis of non-conforming disease patterns 
of the mucosa of the stomach The fillmg 
defects show n in the roentgenograms were 
strongl}’’ suggestive of a pnmarj'^ gastric 
lesion The presence of marked hyper- 
trophy of the gastric mucosal folds is not 
ordmanly consistent with carcinoma In 
carcmoma the folds are usually obliter- 
ated However, these changes could fit 
mto the picture of Hodgkin’s or l 3 Tnpho- 
blastomatous disease and syphihs Great 
enlargement of the mucosal folds due to 
hypertrophy is consistent ivith benign 
giant gastnc mucosa Extensive gastnc 
deformity of the greater curvature with 
unusually marked serrations may be due 
to a gastritis associated with peptic ulcera- 
tion 

2425 Eutaw Place 
Baltimore 17 Md 

DISCUSSION 

Kenneth S Davis, M D (Los Angeles, Calif ) 

Dr Feldman is to be congratulated for bnngmg out a 
problem m differential diagnosis that all of us have 


encountered I feel that his paper is timeli and 
thought-provokmg Like Dr Feldman, we at St 
Vincent s Hospital hai e felt that a gastroscopic 
study IS essential in those cases ivith borderline and 
atypical roentgen findings V e also agree with him 
in insisting on repeat x-raj studies where the roentgen 
evidence of a lesion is not definite and clearcut 
At times there are lesions of the stomach which 
cannot be definitely diagnosed even bj combined 
\ raj and gastroscopic studies We haie found 
that m tliese cases a pentoneoscopic stud} , as dc 
veloped bj Dr Ruddock, is of great help m the dif 
ferentiation between benign and malignant lesions, 
as well as m ruling out metastasis 

In this stud} , which is done on an empty stomach, 
the patient swallows a duodenal tube with a light 
bulb at the tip Pentoneoscop} is then done with 
the stomach empty Air is then slowl} pumped mto 
tlie stomach while it is obserx'ed under the pentoneo- 
scope If the lesion m the stomach wall is mdurat 
mg, this part of the stomach does not expand and the 
lesion can be localized When the stomach is par 
tiall} filled intb air, peristalsis can be obsened and 
its presence or absence ma} be determmed in an} 
portion of the organ VTien the stomach is well dis 
tended with air, the light withm the stomach is 
turned on and the light in the peritoneoscope turned 
off This procedure gives a imnute and detaded 
view of the stomach wall The gastnc rugae when 
normal are never visualized, but when hypertrophied 
they can be plainly seen The blood vessel mark 
mgs are closely obsened as the\ are the clue to 
lesions of the stomach wall In the presence of an 
indurahng lesion the arculation is definitely inter 
rupted I believe this procedure is preferable to ex 
ploratory surgery as it entails practicall} no opera 
tne mortaliD 


SUMARIO 

Malformaciones de la Mucosa de la Curvatura Mayor del Estdmago 

Tiene por fin este trabajo sefialar y recal- atfpicos en las malformaciones de la curx'a- 
car la suma cautela que hay que mostrar tura mayor el estudio de los fendmenos 
en la mterpretacidn de las anomalfas y clhncos subsigmentes durante x^anos meses 
mchos de la mucosa de la curvatura mayor resulta indispensable 

del estdmago, mdxime en los casos en que Presdntase un grupo de casos por demas 
no se conforman al habitual patrdn pato- interesantes para demostrar algunas de 
16gico En todo caso dudoso se imponen las dificultades con que tropieza el diagnds- 
repetidos estudios roentgenoldgicos y se tico roentgenoldgico de los cuadros pato- 
necesitan datos corroboradores aportados Idgicos atfpicos de la mucosa gdstnea Los 
por la mvestigaadn elfmea detemda y mchos que aparecen en los roentgeno- 
los estudios gastroscdpicos No puede gramas son muy mdicativos de lesidn 
formularse siempre un diagndstico firme gdstnea pnmana La presencia de hiper- 
o hase exclusiva de los hallazgos radioldgi- trofia pronunaada de los pliegues de la 
del estdmago A fin de establecer el mucosa gistnea no suele ser compatible 
fi do de los patrones patoldgicos con carcmoma, pues en 6ste los phegues 
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estdn casi siempre obliterados Sm em- 
bargo, dichas alteraaones podrian encajar 
en el cuadro de la enfermedad de Hodgkm 
(hnfoblastomatosis) o de la sifibs Una 
gran biperplasia de los pliegues de la mu- 


cosa es compatible con un estado bemgno 
Una malformacidn extensa de la curvatura 
mayor con hordes serrados muy bien de- 
fimdos puede deberse a gastritis asoaada 
a dlcera p^ptica 





Carcinonia of the Tonsil 

A Review of Treatment and Its Results m a Group of Ninety Cases 
JOHN H WALKER, M.D , and MILFORD D SCHULZ, M.D * 


T he tonsillar area is a relative!}’- 
uncommon site for cancer Because 
of tins fact, the medical literature con- 
tains fen reports co\ ering a large number of 
cases From the material which has been 
published (3, 5, 0, 10, 11), it is apparent 
that the pattern of management of pa- 
tients with this disease has been fairly 
uniform for the past fifteen years Since 
progress depends on a periodic evaluation 
of the results of any treatment, it has 
seemed worth while to renew at tins time 
a group of cases vath the diagnosis of 
caranoraa of the tonsil treated with ir- 
radiation dunng the past ten years 

MATERIAL STUDIED 


Because of the insidious onset of ma 
hgnant disease, patients almost lumersall) 
procrastinate in seeking medical adnee 
The median delay in treatment m this 
group was three months The duration 
of disease (symptomatically) at the tune 
treatment was instituted ranged from one 
day (>) to over two years The mod 
frequent presenting complaint was soreness 
of the throat, which was noted m 54 per 
cent of the group Swellmg of the neck 
was the first sign m 46 per cent, difBculty 
in swallowing m 16 per cent, bleeding in 15 
per cent, weight loss m 4 per cent, and 
hoarseness in 2 per cent A noteworthy 
fact is that in only 9 per cent was a growth 
m the mouth observed 


This study is based on all the patients 
wnth caranoma of the tonsil irradiated at 
the CoJIis P Huntington Memorial Hos- 
pital from 193G through 1941 and at the 
Massachusetts General Hospital from 1936 
through 1945 Since the pnmary site of 
an extensive tumor in the mesopharynx 
IS often impossible to determme, only those 
cases in which it was reasonably certain 
that the lesion was located at the palatme 
tonsil, the tonsillar fossa, the tonsillar 
pillars, or m the tnangular fold have been 
considered Excluding one case in w'hich 
the tumor later proved to be a Kaposi 
sarcoma, 90 cases were found and analyzed 
In the senes, there were 76 (84 per cent 
males and 14 (16 per cent) females 
The median age was sixty -five, the oldest pa- 
tient being eighty-seven and the youngest 
twenty-mne years These figures cor- 
respond with those reported by Schall (9) 
and Lierle (5), and confirm the common 
behef that cancer of the tonsil occurs most 
frequently m males m the seventh decade 

of hfe 


Lymph-node metastases are often the 
first indication to the patient that he has 
the disease Sixty per cent of the group 
presented enlarged nodes when they were 
first seen, and m two-thirds of these the 
“lump m the neck” was the first subjective 
sign to be observed Of those who had 
no palpable metastases at the time of first 
exammation, 8 per cent later showed 
cerncal lymph node miolvement No 
attempt has been made to correlate the 
metastatic spread of the cancer with the 
grade of malignancy of the lesion, but the 
evidence suggests that tumors classified 
as Grade I (Broders) did not metastasize 
early, although they were locally recala 
trant m responding to irradiation One 
patient with trausitional-cell caranoma 
had generalized metastases when first 
seen, and m another metastases subse- 
quently developed beyond the cerwcal 
nodes Of the patients with lympho- 
epithelioma, one had remote disease and 
three had cervical metastases when first 
seen 


. ^ _i„fDndiologj,JrassachusettsGcneralHospitaI Boston Mass Accepted /or publjcation in 
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HISTOLOGY OF TUMORS 

{Table 1) 

Of the total group, 78 tumors were 
epidermoid carcinomas of varying grades, 7 
were lympho-epitheliomas, 3 transitional- 
cell carcmomas, 1 a lymphosarcoma, and 1 
a reticulum-cell sarcoma Carcmoma of 
the tonsil is, as a rule, of a high degree of 
malignancy, only a small percentage bemg 
of the highly differentiated type In 
the present series, the 8 per cent of low- 
grade malignancy corresponds to the m- 
cidence reported by Duffy (3) and by 
Martm and Sugarbaker (6) Taylor and 
Nathanson (11), on the other hand, re- 
ported 17 per cent Grade I lesions 


Table I Tumors of the Tonsil Histologic 
Anali sis 


Epidermoid carcinoma 

Grade I 

8% 

Grade 11 

28% 

Grade III 

30% 

Grade IV 

3% 

Unclassified 

18% 

Lympho-epithelioma 

8% 

Transitional cell carcinoma 

3% 

Sarcoma 

2% 


TREATMENT 

The methods of treatment earned out at 
the Huntington Memorial Hospital and 
at the Massachusetts General Hospital 
have, on the whole, been comparable 
Neck dissection was employed in none of 
the 90 patients m the present series 
Already existing metastases, or the fact 
that the patients were poor surgical nsks, 
precluded attempted cure by dissection 
Adherence tc inflexible rules or to 
definite specifications m radiation therapy 
IS inadiTsable Indnudual evaluation as 
to the course and method of irradiation 
has been the pohey in use at both chnics 
In general, as much radiation is directed 
into the tumor as can be safely tolerated 
b\ the overl 5 ang tissue In man}"- in- 
stances, since palliation onlj nas sought, 
eancencidal doses \\ ere a\ oided 

Dunng the tcn-\car penod under con- 
siderabon, both supcrvoltage and high- 
\o)tagc thcrap\ were cmploied A num- 
Iicr of patients leccned botli Occasional 


cases in which high-voltage therapy ap- 
parently failed were subsequently treated 
with supervoltage Espeaally was this 
true of patients m whom cervical metas- 
tases subsequently developed or cervical 
metastases already present faded to re- 
spond well to the lower voltage The 
change to higher voltage was made, for the 
most part, m an effort to produce as httle 
further damage as possible to previously 
irradiated skin 

With high-voltage (200 kv ) treatment, 
the factors used were 50 cm tube-skm 
distance, 20 ma , with 0 5 mm Cu and 
1 0 mm Al filter, half-value layer 0 9 mm 
Cu, roentgen output 50 per minute, and 
portals adequate to cover the disease, 
sparmg as much normal tissue as possible 
Ordmanly two opposmg portals were 
employed, supplemented m some cases by 
an mtra-oral cone at 30 cm distance “ 
The optimum dose appeared to be 3,000 
to 4,000 r, measured m air, through each 
side, at the rate of 300 r per day "V^fhen 
an mtra-oral cone was used, an additional 
2,500 to 3,000 r were delivered at 300 r per 
day 

With supervoltage (1,000 kv at Hunt- 
mgton Hospital, 1,200 kv at Massachu- 
setts General Hospital), the tube-skm 
distance was 70 cm and the half-value 
layer was 9 0 mm Cu Treatments were 
given daily at the rate of 300 to 400 r per 
treatment through a smgle lateral portal 
A total dose vaned from 2,400 to 6,600 r, 
the optimum dose being considered to be 
6,000 r, measured in air, at the skin level 

Twelve patients leceived interstitial ra- 
diation in conjunction with roentgen 
therapy In some cases, this additional 
treatment was administered to the pnmaiy- 
lesion, m others to lymph nodes involved 
by metastases 

A routme procedure followed m this 
chnic IS the extraction of remaming teeth, 
pnor to irradiation, m patients with poor 
oral hygiene, or e\ en when the remaimng 
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Table II Tumors or the Tonsil Overall 
SORMVAL 


Years 
Surt ival 

No Patients Mith 
Opportunitj to 
Survitc 

No Patients 
Who 
Sumvetl 

1 

79* 

42 (6.3%) 

2 

00 

20 (39%) 

3 

50 

14 (25%) 

4 

40 

9 (18%) 

5 

30 

0 (15%) 

t> 

25 

3 (12%) 

7 

21 

d (14%) 

s 

15 

2 (13%) 


* Ekicn patients did not lia\c opportiinit> to sur 
\ i\ c 1 N ear and arc not included in tins anal j sis 


teeth are healdiy This is based on the 
well accepted fact that teeth undergo 
definite changes when exposed to \-rays 
or to gamma radiation (2, S) The pa- 
tients, as a rule, are co-operative when 
adequate explanation is offered them 


RESULTS or TREATMENT 


At tlie end of the year 1945, of the 90 
patients included m the study, 4S were 
knoivn to be dead, 11 were untraced, and 
31 were known to be alive In the analysis 
of results of treatment, the 11 untraced 
patients are counted as haxnng died of 
cancer as of the date of the last obsen^a- 
tion, S had evident disease at that time 
Of the 4S known dead, 37 died of cancer, 
6 died of intercurrent disease (5 of these, 
hmvever, had recogmzed residual cancer), 
and m 5 the cause and date of death could 
not be determmed Ten patients are 
ahxn with endent disease, and 21 are ahve 


without apparent disease 

Of the patients who have had a chance to 
surxuve five years or more (te, were 
treated five or more years ago), 6 or 15 
per cent have done so (Table II) One of 
these has since died of pulmonary me- 
tastases Of 21 patients who had an op- 
portumty to hve seven years or more, only 
3 have surxnved that length of tune At 
the end of the first year after treatment, 4i 

^centhadsuccumbedtotheifd^e^e 

^ Of the 21 patients ahve and free of 
+ tbe dose of 1945, m 3 the penod 
disease a year , m 5, 

smee treatmen three 

d IS one to two yearn m 3, t 
years, m 4, three to four year 


four to five years , and in 4 over five yeais 
have elapsed since treatment The long- 
est survival, mth freedom from disease, is 
eight years The longest survival among 
tlie 10 patients Imng with disease is five 
years ’ 


ANALX SIS OF RESULTS OF TREATMENT 

Histology of Tumors Analysis of the 
results of treatment on the basis of the 
histology' and grade of the lesion mdicates 
that prognosis cannot be made on the 
grade of the tumor alone The tumors 
histopathologically dassified as Ijunpho- 
epithehoraa, as a whole, responded more 
fax'orably to treatment than did the epider 
mold caremomas, the transitional-cell <^- 
emomas, or the lymphosarcomas 
patients with epidermoid caremoma Grade 
I, none has lived longer than eighteen 
months, and control of the local diseaw 
has been poor All of the patients vn 
epidermoid caranoma who sunnved tw 
years or more bad Grade II and Gra e 
lesions In some cases with fairly 
primary' lesions the local disease » to 
be controlled, while m others with la g 
tumom of the same ^^^stologic grade 
pnmary' lesion was control!^ withou 
difficulty SLxteen patients who p 
dermoid carcinoma are hxnng vnthout 
disease with an average f ^ ^ 

nme months, S, ahve but with 
evidence of disease, have an average 

nval of nineteen months 

In 0 of the 31 living patrente 'd 

tumor was lympho-epithehoma Thi yF 

of tumor has shown a most g^tifymg 

sponse to treatment /qv 

observations of Martin ^^d Sugarbaker (G) 
that for a patient with 
homa the duration of We from the 
of symptoms was only twelve nionths. in 
this senes it was found to be over tort) 
months This was true m those sum % 
with disease as well as those who hav 

maraed free of disease 

Of 3 patients with transitional-cell 


his patient has since died, sixty three months alter 
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Table III Tumors of the Tonsil Analysis with Respect to Metastases 


Years 

With Metastases (At Time of Treatment) 

Without Metastases 

No with Opportumty 1 

Survived I 

! No with Opportunity 

1 Survived 


to Survive 

No 

Per Cent 

to Survive 

No 

Per Cent 

1 

46 

20 

43 

33 

22 

66 

2 

41 

13 

32 

25 

13 

52 

3 

34 

7 

21 

22 

7 

32 

4 

29 

4 

14 i 

20 

6 

25 

5 

23 

2 

9 

16 

4 

25 


cmoma, one is alive twenty-six months 
after treatment but with questionable dis- 
ease in the neck, two are dead of general- 
ized metastases twenty-one and twenty- 
six months, respectively, after the uutial 
therapy Both patients with sarcomatous 
lesions are dead the one with lymphosar- 
coma survived twelve months, the other, 
with reticulum-cell sarcoma, died fourteen 
months after mstitution of treatment 
Metastases The presence or absence of 
metastases, as rmght be suspected, played 
an important role m the control of the 
tumor Table III shows the comparative 
survival rates for patients with and with- 
out metastases at the beginning of treat- 
ment Of those free of metastases when 
first seen, 66 per cent survived the first 
year after treatment, whereas only 43 per 
cent of those with metastases hved 
this length of tune Twenty-five per cent 
of those without metastases, who had an 
opportumty to do so, suiAUved five years 
as compared with but 9 per cent of the 
metastatic group The primary lesion, 
as a rule, responded to treatment more 
readdy than the metastatic lymph nodes, 
iMth tlie exception of regional cemcal 
metastases from Ijunpho-epithehoma 
Coiiibtiicd Radium and Roentgen Ther- 
apy In the group studied, no striking 
adiaiitage was evident from the use of 
radium as an adjunct to roentgen therap}’’ 
In one of the 12 cases so treated, interstitial 
ladiation and x-ravs were emploved to 
control recurrence three v ears after surgical 
remov il This patient has survii ed more 
tlian fi\ e years without clmical evidence of 
disease Tlic average survival of the 
other 11 patients in tlie group is 14 i 
months as compared w itli an av erage sur- 
vival of 21 1 months for the entire senes. 


and 12 5 months for those known to be 
dead In other words, the results m pa- 
tients treated m this clmic by mterstitial 
and external irradiation are no better than 
those m patients treated by external ura- 
diafaon alone 

Supplementary External Irradiation The 
question as to the value of supplementary 
external irradiation m those patients m 
whom the primary disease was not con- 
trolled by the imtial course of treatment, 
or m those who subsequently had a re- 
currence, IS a difficult one to answer 
The small number of cases makes con- 
sideration of mdivndual results almost a 
necessity 

Of 12 patients who hv’-ed four years or 
more, 3 required further treatment two to 
three years after the mitial course One 
of the 3 survived an additional three 
years, at the end of which time he died of 
remote metastases, 2 are stiU alive and 
free of disease fiv^e years after the second 
course of treatment One of the latter 
two had an uvmlectomy and interstitial 
irradiation at the site of recurrence followed 
by external uradiation In the second pa- 
tient, the recurrence was controlled solely 
by mtensive mtra-oral high-voltage ther- 
apy 

Three of the 26 patients w^ho survived 
two years received secondaiy^ courses of 
external irradiation six, eleven, and twentv- 
four months after their imtial treatment 
One has since died of his disease, one is 
free of disease, and one shows question- 
able disease m a cervneal node 

As a whole, pabents with recur- 
rence within the first SLX to twelve months 
alter irradiabon were not benefited bv fur- 
ther treatment MTien, how ev er. recuiVence 
did not appear unbl more than one >car 



166 


John H Walker and Milford D Schulz 


Anfust 1W7 


Tadle 1\ Titmors of TitB Tonsil Comparison of Results of Supervoltage avd High Voltage 

Treatment 


1 

Years 

Surxiv cd 1 

1 

Siipervollagc Radiation 1 

j High \ oltage Radiation 

No \Mth Opportunity 
to Survnvc 

Survived 1 

No Per Cent | 

No uith Opportunity 
to Survive 

Survived 
\o Per Cent 

1 

30 

i 21 

58 

1 43 

21 

■19 

2 1 

30 

13 

43 

1 30 

13 

36 

d 

28 

I ^ 

32 

1 28 

5 

IS 

4 

20 

0 

23 

1 23 

3 

13 

5 

21 

5 

24 

JS 

1 

6 


* Eleven patient'; treated (Inniif; H)-15 arc excluded from this aiialjsis 


after the initial treatment, supplemental 
treatment appeared to be of definite value 

Comparison of Supcn’olta^cand IltgJt Volt- 
age Treatment Because of reports from 
otlier clinics of the great advantage oflTered 
by supervoltage as compared to lower- 
voltage treatment, especial interest was 
taken m comparmg the results of these 
two methods of irradiation Of the entire 
group, 50 patients were treated ivith high- 
voltage and 40 mth supen-oltage radiation 
Table IV shows the survival rates m the 
two groups Over the ten-year penod, 
for patients haiung the opportunity to 
live five years, the percentage of survival 
was 24 m the group treated ivith super- 
voltage and G in those recainng high- 
voltage therapy The difference between 
these fig^es is significant but, m evaluat- 
ing them, other factors should be borne m 
mmd First, the number of cases in each 
group is not large Second, a division of 
the ten-year period mto two five-year 
penods showed that, while m the first 
five years, the survival rate with super- 
voltage was more favorable than that with 
high voltage, m the second penod the 
results were roughly comparable This 
shift m values is due primarily to a gradual 
improvement m the method of treatment 
with high-voltage radiation Holmes and 
Schulz (4) report a five-year survival rate 
with supervoltage therapy of 21 p^ 
and conclude that this form of mradiation 
warrants further tnal m caremoma of the 

tonsil 

discussion 

t relatively few large senes of car- 
pubEsEed „ .e«nt 


years (1, 3, 5, 6, 7, 9, 10), the five year 
survival rates, ranging from 10 to 17 per 
cent, are comparable with the 15 per cent 
rate m the present group It is significant, 
how^ever, that m this senes ahnost eqtiallj' 
satisfactory results have been obtained 
without supplementary surgical proce- 
dures, and that m comparable cases no 
appreaable advantage has been obsen'ed 
mth the use of mterstitial radium 

The use of telecunetherapy, mtersti- 
tial irradiation, and \-ray irradiation, sep 
arately or m combmation, is advocate 
by vanous observers Some also suppo 
neck dissection in selected cases Taylor 
and Nathanson (11) postulate that ne^ 
dissection is mdicated when lymph node 
metastasis follows an apparent complete 
regression of a primary tumor ^ 

previously displayed no evidence of su^ 
metastatic mvolvement The ques 
therefore anses as to whether any Mg 
procedure, or even several proced , 
can offer increased life expectancy to tPe 
patient with a mahgnant tonsillar tufflo 
beyond that afforded by 7 
Smee each case must be considered md 
viduahy, no comprehensive statM 
would be vahd In isolated ’ 

which a cervical node has appeared o 
mg adequate control of the primary lesion 
that had not previously metastasized, 
subsequent surgical or mterstitia c 
ment may be required In general, h 
ever, the results of x-ray treatment alo^ 
have been as satisfactory as those frcni 
any other single procedure or from a com- 
bmation of several 

Unfortunately, m many cases the disea- 
is so advanced that only palhative trea 
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ment is feasible The age of the pa- 
tient (34 per cent of the present group 
were over seventy years old) frequently pre- 
vents the employment of as mtensive doses 
of radiation as might otherwise be mdi- 
cated Palhative therapy occasionally 
adds several comfortable months of hfe 
and consequently is to be encouraged even 
though the prognosis is apparently hope- 
less Carcmoma m an advanced stage 
may in rare mstances respond m an unex- 
pectedly favorable manner, both the pri- 
mary tumor and the metastatic nodes 
grossly disappeanng 

Because certain tumors prove to be 
unusually radiosensitive, it does not follow 
that they should receive less than the 
maximum tolerated dose of radiation 
On the other hand, over-nradiation must be 
guarded agamst In attemptmg to con- 
trol extensively infiltratmg cancer (often 
comphcated by infection), necrosis, slough, 
and fistula formation may occur after 
even minor doses of radiation 

SUMMARY AND CONCLUSIONS 

1 Ninety unselected cases of cancer of 
the tonsil treated by irradiation have been 
presented The five-year survival rate 
of 15 per cent is comparable to, but has 
not surpassed, results generally reported 
The results of palhative therapy have 
been very satisfactory 

2 From the evidence presented, the 
grade of the lesion has not proved to be of 
great prognostic sigmficance, except that 
tumors of low grade were controlled 
with difficulty L 3 TOpho-epithehomas ap- 
peared to respond well and have warranted 
m this small group a less guarded prognosis 
than other tjqjes of tonsillar cancer This 
ma} be due to the fact that their rapid 
growtli leads the patients to seek treat- 
ment before remote metastases have de- 
' eloped 


3 The presence of metastases necessi- 
tates a guarded prognosis m respect to five- 
year survival, but it should not discourage 
the use of mtensive irradiation, smee a 
certain number of patients respond well to 
treatment 

4 As compared with treatment with- 
out radium, mterstitial radium msertion 
has produced no noticeable improvement 
m results External irradiation, ade- 
quately given, seems to be the treatment 
of choice m most cases of carcmoma of the 
tonsil 

5 In the group studied, supervoltage 
irradiation has produced a significant m- 
crease m the percentage of five-year sur- 
vivals as compared with high-voltage 
therapy 

Mason Clinic 
Seattle 1 Wash 
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Table I\'- 


Years 

Sur\a\cd 


Anjmt ISir 


1 * 

2 

3 

4 
=1 




No B Ah Opportunity 
to Survive 


Supcrtoltage Hadiation 


30 

30 

28 

20 

21 


Siimvcd 
No Per Cent 


High Voltage RadiaUon 


21 

13 

9 

C 

5 


58 

43 

32 

23 

24 


No mth Opportunity 
to Survive 


Survived 
No Per Cent 


• Eleven patients treated dumig 1945 arc cveluded from this analysis 


43 

30 

28 

23 

18 


21 

13 

5 

3 

1 


49 

36 

IS 

13 

6 


after the initial treatment, supplemental 
treatment appeared to be of definite value 
Comparison of Sitpcniollagc and High Volt- 
age Treatment Because of reports from 
other dimes of the great advantage offered 
by supervoltage as compared to lower- 
voltage treatment, especial interest was 
taken m comparing the results of these 
two methods of irradiation Of the entire 
group, 50 patients were treated with high- 
voltage and 40 mtJi supen^oltage radiation 
Table IV shows the sumval rates m the 
two groups 0\er the ten-year penod, 
for patients ha\ang the opportunity to 
live five years, the percentage of sumval 
was 24 in the group treated with super- 
voltage and G in those receiving high- 
voltage therapy The difference between 
these figures is sigmficant but, in evaluat- 
ing them, other factors should be borne m 
mind First, the number of cases in each 
group IS not large Second, a division of 
the ten-year penod mto two five-year 
penods showed that, while m the first 
five years, the survnval rate with super- 
voltage was more favorable than that with 
high voltage, m the second penod the 
results were roughly comparable This 
shift m values is due primarily to a gradual 
improvement m the method of treatment 
with high-voltage radiation Holmes and 
Schulz (4) report a five-year survival rate 
with supenmltage therapy of 21 per cent 
and conclude that this form of irradiation 
warrants further tnal m caremoma of the 
tonsil 

DISCUSSION 

In the relatively few large senes of car- 
cinoma of the tonsil pubhshed m recent 


years (1, 3, 5, 6, 7, 9, 10), the five year 
surinval rates, ranging from 10 to 17 per 
cent, are comparable mth the 15 per cent 
rate m the present group It is significant, 
however, that in this senes almost equalh 
satisfactory results have been obtained 
mthout supplementary surgical proce- 
dures, and that m comparable cases no 
appreciable advantage has been obsened 
with the use of mterstitial radium 
The use of telecunetherapy, intersb 
tial uradiation, and \-ray irradiation, sep 
arately or m combination, is advocated 
by vanous obsen'ers Some also support 
neck dissection in selected cases Taylor 
and Nathanson (11) postulate that neck 
dissection is mdicated when lymph nodf 
metastasis follows an apparent complete 
regression of a primary tumor which had 
prenously displayed no evidence of such 
metastatic mvolvement The question 
therefore arises as to whether any single 
procedure, or even several procedures, 
can offer increased life expectancy to the 
patient with a mahgnant tonsdlar tumor 
beyond that afforded by x-ray alone 
Smee each case must be considered indi- 
mdually, no comprehensive statement 
would be vahd In isolated mstances, m 
which a cervical node has appeared follow 
mg adequate control of the primary lesion 
that bad not previously metastasized, 
subsequent surgical or interstitial treat- 
ment may be required In general how- 
ever, the results of x-ray treatment alone 
have been as satisfactory as those from 
any other single procedure or from a com- 
bmation of several 

Unfortunately, m many cases the disease 
is so advanced that only palliative treat- 
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W HILE IT IS true that gout often goes 
undiagnosed and much needs to be 
done toward educatmg Amencan physi- 
aans to recognize this disease, nevertheless 
progress has been made This progress has 
had a distinct bearing on roentgenology, 
for important developments m the chmcal 
and pathological fields have greatly im- 
proved our abihty to mterpret roentgeno- 
graphic findmgs m patients with this dis- 
ease In this paper, we shall outhne briefly 
some historical features regardmg roent- 
genograph}’^ m gout We shall also de- 
scnbe some significant developments con- 
cemmg chmcal and pathologic aspects of 
gout and relate these to the prmciples of 
roentgenology which are pertment to the 
diagnosis of this condition 

HISTORICAL 

The use of the roentgen rays as an aid m 
the diagnosis of gout was first reported by 
Huber (1) That writer, m 1S96, pub- 
hshed a reproduction of a roentgenogram 
which illustrated the lesions produced by 
gout in one case Circular zones of trans- 
lucency in the subchondral bone were 
demonstrated and their probable relation- 
ship to tlie deposition of urates in the af- 
fected tissues was discussed HjTiertrophic 
spurs, partial or complete destruction of 
some joints, and subluxations were de- 
scribed 

A icry large number of publications 
e, since that time, referred to the roent- 
genograpliic phenomena associated wnth 
gout This literature is not renewed here 
ui detail It seems appropriate, however, 
to mention the contributions of a few out- 
standing wnters 

Points of distinction between tlie roent- 


gen changes which are to be seen m gout and 
those encountered in patients with rheu- 
matoid arthntis were described m 1905 by 
Strangeways and Burt (2) Their observa- 
tions were based upon a comparison of 
roentgenograms from a hundred gouty and 
a hundred rheumatoid patients Fmdmgs 
which were desenbed as charactenstic of 
gout mcluded mcreased density of bone, 
bony additions about jomts, nodes on the 
shafts of phalanges, spurs about the heads 
of the long bones, loss of cartilage, erosion 
of bone, transparent areas, and disloca- 
tions There were some mstances of com- 
plete disorgamzation of bones and even of 
bony ankylosis 

Strangeways and Burt conducted this 
study with great thoroughness but unfortu- 
nately omitted a correlation of roentgeno- 
grapluc findmgs with the clinical aspects 
of the cases As a result, roentgenographic 
changes which they encountered m ad- 
xmneed stages of gout were subsequently 
considered characteristic of all gouty jomts 

It remained for Jacobsohn (3) to point 
out, m 1913, that roentgenograms should 
not be rehed upon to distinguish gout from 
other forms of arthritis m every mstance 
In some cases of gout he found changes 
w'hich closely resembled those encountered 
m other diseases of joints, but m certain 
mstances lesions ivhtch are not to be seen 
m any other form of joint disease, notably 
semicircular or oval zones of destruction 
irregularly disposed about affected joints, 
were present Jacobsohn also desenb-d 
cases m which the lesions produced by gout 
resembled enchondromas and noted the 
shadows which are cast by subcutaneous 
tophaceous deposits 


Interesting Amencan studies of the 


' Prtseiitol -U the Thirt\ <;ccon(l Atimml Mtclinr of ibo 
Dc-c l-(l mu, ^ SocRtj of North Amcnca Chicago III 
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en algunos casos) El coeficiente dc 15 
por ciento de sobre\avencias de cinco anos 
es comparable con los resultados comuni- 
cados generalmcnte, pero no los supera 
El resultado de la lerap^utica pahativa ha 
sido muy satisfactono 
A juzgar por los datos presentados, el 
grade de la lesi6n no tuvo mayor impor- 
tanaa en el prondstico, salvo en que los 
tumores de grade bajo fueron cohibidos 
con dificultad Los hnfoepiteliomas apa- 
rentemente rcspondieron bien y jusbfican, 
en lo relativo a este pequeho grupo, un 
prondstico menos reservado que en otras 
formas de edneer de las amlgdalas, quizes 
debido a que su rdpido desarrollo hace que 
los enfermos busquen tratamtento antes de 
presentarse metastasis remotas 


La presencia de metastasis impone un 
prondstico reser^'ado con respecto a so- 
bre^ ivencias de cinco anos, pero no debe 
desalentar el erapleo de la nradiaadn in 
tensa, dado que aerto numero de enfermos 
responden bien al tratamiento 

Comparado con el tratamiento sm radio, 
la mtroduccidn mtersboal de radio no 
mejord mayor cosa el resultado La irra 
diacidn externa, adecuadamente adminis 
trada, parece ser el trataimento de eleccidn 
en la mayor parte de los casos de caranoma 
amigdalmo 

En el grupo estudiado, la trradiacidn de 
supenmltaje, comparada con la de alto 
voltaje, logrd un aumento significabvo en 
el porcentaje de sobreanvencias de anco 
afios 
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penod Subcutaneous tophi may assume 
huge proportions and by centrifugal growth 
may destroy the overlymg mtegument, pro- 
ducmg smuses which discharge crystalhne 
urates and also necrotic matter The 
smuses may become infected, after which 
repeated heahng and opemng may be ob- 
served Even at this late stage, hyper- 
uncenua is not a constant feature of the 
disease 

THE pathologic PHYSIOLOGY OF GOUT 

Gout appears most likely to be the result 
of a disturbance m the chemical mecha- 
msms by which the body handles and dis- 
poses of unc acid This has been evident 
for nearly a century and a half, smce 
Wollaston demonstrated urates m topha- 
ceous material m 1779 The exact nature 
of the anomalous unc aad metabohsm is, 
however, not yet clearly understood 
Proof IS lackmg that the gouty patient is 
deficient m abdity to excrete or to destroy 
urates No decisive evidence has been 
found to mdicate that these persons pro- 
duce more unc aad than is produced by 
normal mdividuals 

As no more pronnsmg direction has been 
suggested for such studies, researches re- 
gardmg the metabohc defect will neces- 
sarily contmue to explore the field of urate 
metabohsm m a search for a solution to 
this mystenous feature of gout 

PATHOLOGY OF GOUT 

A unique and specific lesion, the gouty 
granuloma, is charactenstically present m 
tissues affected by gout The histologic 
features of the lesion are fundamentally 
similar in such different sites as the carti- 
lages of tlie ear, the olecranon bursae, the 
kidney parenchyma, and vanous parts of 
affected joints Similar lesions have oc- 
casionally been obsen'ed in the tongue, the 
mjocardium, and c\cn in the lalves of the 
Heart Tins pathognomonic lesion is 
readih disccmiblc in properly prepared his- 
tologic spcamens 

llic gout! granuloma consists of three 
regions (n) a central zone, in which are 
deposited cri stallinc urates cholesterol, 



Fig 1 Gouty granuloma showing necrotic central 
zones surrounded by inflammatory cellular layer A 
number of giant urophages” are present X145 


and debris of necrotic tissue, {b) surround- 
mg this central zone of caseation and crys- 
tals, an mflammatory region of varymg 
cellulanty, (c) beyond this, a stroma or 
supportmg tissue of varymg fibrous den- 
sity {Fig 1) 

The mflammatory cellular layer adjom- 
mg the central zone resembles the cellular 
layer which may be seen about the necrotic 
centers of true tubercles, consistmg of 
reticulo-endothehal cells, lymphocytes, 
and plasma cells The cellular content of 
these lesions differs from that of tubercles, 
how e\ er, by the presence of giant reticulo- 
endothelial cells, some of which incorpo- 
rate huge numbers of nuclei in a smgle 
protoplasmic agglomeration Some of 
these cells ingest bundles of urate cr) stals 
or incorporate them in the cj’toplasm 
Because of this phenomenon, these giant 
cells hay e been called “urophages ” 

The histogenesis of the gouty tubercle is 
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roentgenographic phenomena associated 
wth gout were reported m 1910 by- 
McClure (4) and in 1920 by AIcCarty ( j) 
Tlie presence of focal areas of decreased 
density i\as the only change present in 
some cases Variable degrees of osteo- 
porosis, narrowing of joint spaces, and bony 
proliferations were noted No definite 
relationship between the duration of the 
sjunploms and the character of the roent- 
genographic changes m as obsen^ed 

Upon these foundations, and upon the 
obsen'ations which have been reported in 
many additional worth-ivhile papers, a 
more complete and more useful concept of 
the place of roentgenograms m the diag- 
nosis of gout may now be constructed 

THE LIFE HISTORY OF GOUT 

Know ledge relative to the clinical course 
of gout has been greatly advanced in recent 
years Many of the vague, outmoded no- 
tions vhich were handed down to us from 
prenous cen tunes have been discarded as 
the life histor}^ of this disease has been more 
clearly outlined 

It is now e\ndent that the symptoms of 
gout generally progress m an orderly and 
developing pattern, which may be con- 
sidered as includmg (a) a laiwal period, 
{b) a penod of acute articular attacks, and 
(c) a penod of chrome articular gout, occur- 
nng in that order 

The larval penod, which is of varying 
duration, precedes the climcal evidence of 
articular involvement Smee the specific 
pattern of disordered chemistry which con- 
stitutes the basic anomaly of gout is either 
mhented or develops very early m life, the 
larval penod may date from birth Dur- 
mg this penod gout is usually asympto- 
matic, although there may be attacks of 
renal colic as a result of the passage of 
calculi The level of blood unc aad may 
be elevated, and rarely one may find sub- 
cutaneous tophi 

The advent of articular attacks should 
be considered as markmg the opemng of the 
second penod of gout These attacks, 
which charactenstically have their onset 
m the third to the sixth decade, are acute. 


self-limited, and of varying intensity 
They tend to appear without premonition 
and often affect a bumon jomt primarily 
Involvement of the bunion jomt is not by 
any means a regular feature of the earl) 
attacks, however, as almost any of the 
jomts of the extrenuties save shoulders and 
hips may be the initial site 

The onset is occasionally nocturnal but 
may occur during the day Early attacks 
generally remam monarticular, but a senes 
of two or more jomts may be affected 
Pam is vanable, being moderate m some 
and \nolent m other instances Early at 
tacks usually subside withm a few days, or 
at most ivitlun a few weeks, although there 
is a tendency for the attacks to be more 
prolonged as their number mcreases 
If the patient is not treated effectively, 
attacks may recur at intervals of months or 
years dunng the second penod, tendmg to 
involve additional joints 

Hyperuncenua is more frequently en 
coimtered dunng the second penod than 
durmg the lanml penod but is not constant 
during this or dunng any of the penods of 
gout Tophi are encountered wiA increas 
mg frequency after the onset of the articii 
lar attacks Renal cohes may occur m 
the second penod and there is also a 
notable tendency to episodes of olecranon 
bursitis 

In persons who have had numerous and 
prolonged articular attacks, non-renutbng 
jomt defomnties may appear, marking the 
advent of the third and final penod of gout 
Once developed, these deformities persist 
until death unless corrected surgically 
In some cases, senous cnpplmg may result, 
and further acute infiammatory episodes 
may also be observed m the chromcally 
deformed jomts 

Chrome defonmties of the third penod of 
gout are often typical m appearance, bemg 
markedly asymmetnc In some instances, 
however, these are symmetne and may re- 
semble somewhat the deformities produced 
by chrome rheumatoid arthntis 

Chrome nephntis, recuinng renal colics, 
and extensive deposits of tophaceous ma- 
tenal may be encountered dunng the third 
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Fig 4 Narrowng of the joint space is present at the interphafangeal joint of the right great toe This joint 
also shons marginal hypertrophy and semicircular and circular translucencies Destructive lesions are more ad- 
vanced in the interphalnngeal joints of the first toes than in the metatarsophalangeal joints 


state of advancement of the pathologic 
changes which ha\e been described above 
Although pathologic changes do not always 
exactly parallel the chmcal stage of the dis- 
ease, gross parallehsm is usually evudent 

In every senes one must expect to find a 
considerable number m whom roentgeno- 
grams of joints previously affected by 
gout} attacks are negative Such nega- 
bi e roentgenograms mil be found m cases 
in nhich the pathologic lesions are shght, 
usually m persons nho have had few 
attacks 

The speed of progression of the patlio- 
logic lesions is mdclv vanable in different 
individuals, and a corresponding mde 
\ anabihtv is encountered in the roentgcno- 
graphic obscr\ations in different cases 
Some persons in the second penod ha\ e re- 
currences of acute articular attacks onh at 
long intervals of \cars or decades * In 




uiese cases, painoiogic developments 
long delayed, and roentgenographic 
changes are slow to appear In other in- 
stances the disease runs a more virulent or 
malignant course Such patients suffer 
from a large number of attacks within a 
few years, have rapidly developmg patho- 
logic lesions, and enter the thmd penod, 
mth Its articular destruction and larger 
subcutaneous and articular deposits of 
urates, relatively early 
The earliest roentgen evidence of changes 
resulting from gout is not to be expected 

second penod and 
Jould be looked for in the bunion joint 
1 he first notable change is the appearance 
of a zone of osteoporosis on the medial 
aspect of the base of the first metatarsal 
bone and first phalanx (Fig 2) 

As the gout} process becomes more e\- 
ensne, this zone of osteoporosis becomes 
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Tig 2 A zone of osteoporosis on the mcdwl aspect of the base of the first metatarsaJ bone and first phalaniis 

the earliest roentgen evidence of gout 
Fig 3 A cj Stic lesion in the head of the metatarsal bone 


apparently as follows The crystals are 
deposited first Evidently, these are quite 
toxic and cause the death of adjoining cells 
Degeneration and necrosis then ensue to 
produce the central caseous-crystalline 
zone The presence of this necrotic ma- 
tenal bnngs forth a foreign-body reaction 
in the surrounding tissues, thus producing 
the cellular layer An attempt occurs to 
wall off this zone of inflammation by means 
of fibrous tissue, and the resultmg fibrosis 
constitutes the third or supporting layer 
The synovial membrane reacts to the 
presence of gouty tubercles by thickenmg 
and pannus formation In location and 
general form, this pannus does not differ 
from that to be observed m rheumatoid 
and tuberculous arthritis, but gouty pan- 
nus IS distmctively encrusted with urates 
It may cover the entire cartilagmous sur- 
face of a jomt and give to the interior an 
appearance of havmg been smeared with 
coarse white paint 


Gouty tubercles form also in the osseous 
tissues at the ends of bones These ma) 
expand by centrifugal growth, join with 
the tophi of the sjmovial membrane, and 
bnng about a more or less complete de- 
struction of the jomt 

Similar lesions form in the capsules of 
jomts Here the tubercles cause a thicken 
mg and loss of phabihty This capsular 
thickenmg is to some extent responsible for 
the deformity and loss of mobdity which 
one encounters m chrome gouty arthritis 
'UTien gouty tubercles form m kidneys, the 
resultmg foreign-body reaction destroys the 
normal architectural arrangement of the 
kidney and hrmgs about the diseased state 
which may be designated gouty nephritis 
In bursae, thickenmg and fibrosis are pro- 
duced 

ROENTGENOGRAPHIC OBSERVATIONS 

The roentgenographic findings m a pa- 
tient with gout are dependent upon the 
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7 Expansion of the cortex of bones produced by tophaceous deposits These lesions maj resemble the ev 
pansile lesions observed in certain tumors of bone 


of misdiagnosis, patients are kept immobile 
m bed for exceptionally long periods The 
effects of the acute localized inflammation 
end disuse may then brmg about mde- 
spread atrophy There may be no other 
evidence of gouty destruction, so that 
atrophy of bone may be the only tnsible 
rocntgenographic abnormality 
^^^len the roentgenologist encounters 
patients witli joint disease associated i\ith 
amputation of some portion of an ex- 
tremity, the diagnosis of gout should be 
recalled Amputations arc occasionally 
rccjuircd in this disease because of the pres- 
ence of stubborn draining sinuses or sen- 
oush cnppling deformities which interfere 
with the proper use of an extremity 
Tophi haxc been referred to as ‘chalk 
stones because of the white, chalky ap- 


pearance ol their contents This matenal 
does not contam notable quantities of cal- 
cium, and tophi are consequently not par- 
ticularly radiopaque In consequence of 
this, larger tophaceous masses cast only 
evenly dense rocntgenographic shadows 
the opacity of w'hich wall be dependent 
upon the size of the tophaceous mass 
(^gs 6 and 8) Smaller tophi cast no 
shadow's whatever 

The renal calculi which are encountered 
in gouty mdmduals consist largely of ag- 
glomerations of ammonium urate crystals 
These uratic stones are rclati\elv small 
ranging in size from 1 to 3 or 4' mm m 
diameter Su^ stones are not radiopaque 
and because of their small size, thex do not 

icctcd 111 the axerage urograms 
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Tiff 5 E\tejisjve destruction of tlic metatarso- 
phalnngenl joint The numerous areas of cjstic cones 
produce n honejeomb effect 


frankly cystic At the sites of such lesions, 
the bony structure is completely obliter- 
ated and roentgenograms consequently 
show a “punched out" appearance (Fig 3) 
The next stage of gouty destruction re- 
sults in narronang of the joint spaces as a 
result of erosion and obhteration of carti- 
lages by the gouty pannus Because this 
process is uneven, surfaces of joints some- 


An occasional result of large uratic de- 
posits in epiphyseal regions is expansion of 
the cortex of bones (Fig 7) This may 
produce an appearance in the roentgeno- 
grams resembling somewhat the picture 
seen when certam tumors of bone produce 
expansile effects , eg, giant-cell tumors or 
osteogenic sarcomas 



times become markedly irregular Con- 
tmued use of such joints produces trau- 
matic effects, as a result of which margmal 
hypertrophic changes appear (Fig 4) 

An even more destructive effect may be 
seen where tophaceous deposits m the ends 
of bones expand greatly These lesions 
may cause widespread obliteration of the 
epiphyses and jomts (Fig 5) Entire 
jomts may disappear at such sites leaving 
bony stumps projectmg into a formless 
tophaceous mass (Fig 6) In some ad- 
vanced instances) one sees the results of 
combmed processes, mdudmg erosions, 
marginal prohferations, and fractures of 
remammg shreds of bone structure 


Fig 6 The entire joint between the first anu second 
phalanges of the fifth finger has disappeared fea'nng 
the bony stumps projectmg into the tophaceous mass 

Negative roentgenograms of jomts do 
not necessarily exclude the presence of 
gouty lesions If pannus formation pre- 
dominates and if this process is not accom- 
pamed by invasion of the epiphyseal bone 
by gouty lesions, fairly extensive patho 
logic lesions may be present m jomts which 
cast no abnormal shadows 

In a joint which has been the site of an 
acute attack of gouty arthritis, osteoporosis 
may appear very rapidly This is espe- 
cially apt to be obsen'ed when, as a result 
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SUMARIO 
La Gota 


Es de esperar que la naturaleza de las 
alteraciones radiogrdficas observadas en 
los gotosos reflejen las caracterlsticas cHm- 
cas y patoldgicas evolutivas de dtcba 
enfermedad Para la debida interpre- 
tacidn de esas alteraaones radiogrificas 
resulta indispensable conocer la biologia 
de la gota y las alteraciones patoldgicas 
vinculadas con dicho estado La lesidn 


fundamental producida en los tejidos por 
la gota consiste en un granuloma umco en 
su g^nero y provemente de la reacadn 
de los tejidos a los depdsitos de cnstales 
urdticos La aglomeraadn, fusidn y ex- 
pansidn centrlfuga de esos tub^rculos 
ocasionan la destmccidn y desorganizacidn 
de los tejidos afectados 
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Tig S An c\ceptiQii(iHj large tophaceous mass jn 
the region of i bunion joint 


SUMJIAR'V 

The roentgenographic changes which are 
encountered in patients ivith gout may be 
expected to reflect the progressive chnical 
and pathological features of tins disease 
For the proper interpretation of these 
Toentgenographic changes, an under- 
standing of the life history of gout and the 
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DISCUSSION 

Ray A. Carter, M D (Los Angeles, Calif ) 
This IS an cvcellent, orderh exposition of gout, and 
its three stages are logically presented The tiro 
earlier stages whicli Drs Rosenberg and Arens de 
senbe are the ones in \\ bich most can be done for the 
patient and in which we have httle or no roentgen 
orodence- Films are requested to "rule out ' gout 
Tlie negatn e film here as m rheumatoid arthntis, is 
not an innocent thing, because a potential]} enp 
plwg condition mat be progressing in spite of 
the negative roentgenographic picture The real 
roentgen evidence is predominantlv of the third 
stage of gout, a stage of irreparable injurt Even 
an earlier osteoporosis which the authors displa}ed 
had definite associated hj'pertrophic change in the 
joint A secondary osteoarthrosis occurs so fre 
quenllt m these conditions that Hench has said thai 
adtronced gout maj be indistinguishable from osteo- 
arthrosis — -logicall} enough, because secondary ar 
throsis IS n part of the picture 
In regard to tophi and calcifications, it is true 
that most of them, as Dr Rosenberg said, are not 


pathologic changes assoaated with this 
condition is essential The fundamental 
lesion produced in tissues by gout consists 
in a unique granuloma resiiltmg from the 
reaction of tissues to the deposition of 
urabc crj'stals Agglomeration, fusion, 
and centrifugal expansion of these tubercles 
bring about the destruction and dis- 
organization of the tissues m which they are 
found 

104 S Michigan Ave 
Chicago 3 HI 


radiographically dense Nevertheless, we do oc 
casionally see sharp, spicular, bundle lAe densities 
from which it is difficult to avoid assuming that 
considerable calcium is present, whatever its origin 
may be. 

Gout may appear much like rheumatoid arthntis 
Drs Rosenberg and Arens ha\ e display ed a pannus, 
with Its associated destruction of the cartilage, quite 
analogous to the process occurring in rheumatoid 
arthntis 

Again I would like to emphasize that this disease 
should be first diagnosed, if possible, not by the 
radiologist but from the clinical picture which the 
authors have so well described 
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Diagnosis of Appendiceal Calculi' 

swam mso«, m,d,. „a o Mavm Bn»m«o, hd 
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^~r^Hc OCCURRENCE of calcuh in the ap- 

-l pendix has been familiar to surgeons Ca.. , n of cases 

and pathologists for many years bur rfiPr^ /,n,; c P^rforaiwn e,ihi 

IS no record of a correri nrl. * m cpp^ndu. dtagnoscd mdl 

diagnosis of th,< n preoperative ^ogtca/fy, surgtcal confirmalwn, death from acute 

uiagnosis ol this condition prior to the £^’>’‘'^ol>=cd pcntomtis 

use of \-ra) s The unportance of early - admitted on July 

diagnosis at once becomes aonarent wh^n L' "^di the histor\ of abdominal pam for agbt 
it is reahzed that appendiceal ealrtffi vomiting There had been 

ualh result in an, to T . , T temperature ,vas 101" F 

thip inr. id f appendicitis and that ®'^“™"’'ition was negatne except for diffuse ngiditi 
1 Cucc of perforation in these cases tenderness m the abdomen, more marled m the 
IS about 50 per cent 'ifft't lower quadrant 

Weisflog (G3), in lOOG, contributed the die abdomen (F.g i, \), 

first case renort with O c-nr-ran 4 - x raade to rule out perforated peptic ulcer, shoived no 

diavn preoperative air under the dmphrag^ but a ;a;ge, sharp!) 

gnosis, demonstrating two calcuh m defined, round, laminated, non faceted calculiu 
the region of the appendix on a roentgeno- 
gram In a study of 100 cases reported 
since that time, we ha\ e been able to find 
only 11 more in which the diagnosis was 
made preoperatively and proved sur- 
gically In an additional 11 instances 
surgical confirmation was lacking In 19 
patients an incorrect interpretation of the 


i 

X-ray films was made, and in 13 others the 
preoperative diagnosis was not dearly 
stated In the remainder roentgen studies 
were not made In spite of these figures, 
we believe that the roentgen diagnosis is 
usually easy to make 
Between June 1943 and June 1946 we 
encountered 10 patients with appendi- 
ceal calculi Nine of these had roentgen 
studies from which a diagnosis was made, 
and 7 of these cases were surgically 
verified One patient had no roentgeno- 
logic exammation, and the diagnosis was 
first made at operation During this 
period, an estimated 300 appendectomies 
were performed m the various hospitals in 
which these patients were seen 
This paper is based on 100 cases re- 
ported m the literature and the 10 cases from 
our personal expenence, bnef histones of 
which foUow 


measuring ] 5 cm in diameter was found Hnng 
iateraJ to the nght sacroiliac jomt. Stereoscopic 
ne,vs showed the stone m the same plane as the 
gas filled cecum A diagnosis of appendiceal stone 
was made 

The abdomen was explored through a McBurne) 
incision and a perforated appendix with acute 
generahzed pentonitis was found 
Pathologic studs of the surgical specimen showed 
a greath swollen, acute], inflamed appendix with a 
bulbous distal half A perforation was present in 
the distal third At this lesel a hard round stone 
1 5 cm in diameter was found (Fig 2, A) It was 
brown in color and presented two small, somewhat 
pointed spicules on its surface Cut sections showed 
a soft matnx surrounded bv concentric lanunations 
Microscopically there was acute diffuse inffammation 
of the appendix Cultures showed £ colt and non 
hemoh tic staphylococci Chemical anah'sts of the 
dned stone showed 19 per cent calcium, 13 per cent 
phosphorus and 14 per cent coprosterol 
The postoperatis e course was sen storm) The 
signs of peritonitis persisted, and death occurred on 
the tenth postoperatis e das Autops) res-ealcd 
generalized peritonitis, mtestinal obstruction due to 
fibrinous adhesions, tsvo perforations in the dis 
tended small bowel, and bdateral lower lobe atelec 
tasis 


' Accepted for pubhcation in December 1946 
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Case 2 Obscure acute mlra-abdomtnal sindrome 
roentgen dtagtiosts of stone in retrocecal appendix, 
perforated appendix containing stone found at opera 
tion 

J W, a 21 )ear-old white male svas admitted 
Jill) 28, 1943, snth dull aching pain in the mid 
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abdomen since the daj before, graduallj' increasing 
m sc^c^ty and extending toward the nght side 
There had been no nausea or vomiting and no 
sjTnptoms related to the unnan' tract There iras 
no historv of prexnous attacks Tlie temperature 
was 100 8° F Examination was negatixc except 
for slight ngiditj m the nght abdomen with diffuse 
tenderness o\ cr both lower quadrants, more marked 
on the right Tenderness was also present in the 
nght costoi'crtcbral angle. The white blood cell 
count was 10,150 Clinical diagnosis was obscure 
and exploration did not seem warranted because 
there was no definite localization of sj mptoms and 
plwsical findings A plain film of tlie abdomen 
(Fig 1, B) showed a xerj faint laminated densitj, 
about 4 mm m diameter, m the nght lower quad- 
rant Stereoscopic studies showed this densitj to 
he somewhat antenor to the ihum Immediately 
antenor to tlie calculus and c.xtcnding caudalh, a 
small amount of gas seemed to outline the cecum 
The diagnosis of appendiceal calculus was made and, 
because of the relation between the stone and eccum, 
a retrocecal appendix w as thought to be present 
The abdomen was nnmediatelj e.xplored through a 
hIcBumcj masion A perforated retrocecal ap- 
pendix was found A small amount of j'dlow cloudj 
fluid was present in the area, but the surrounding 
structures appeared normal The postoperatix e 


course was une\ entful 

Pathologic e.xamination showed a red, edematous 
appendix, the serosal surface of which ivas covered 
waUi fibnnopurulcnt c.xudate A perforation wtm 
found 1 cm from its tip There were four calci^ 
present (Fig 2, B) Tliese were soh, smooth, 
laminated and oxail, all lying in the immediate xncm- 
ity of the perforaUon The largest meaw^ 
1 XOGXOGcm and the smallest 0 G X 03 X 
0 2 cm None of the stones was faceted ^^o 
scopicallj the appendix showed diffuse 
of mflammaton ceUs with some evidence of fibres 
changes, and a pathological diagnosis of 

curreLappendiatis was made. Cultures showed £ 

coh Chemical analysis of the dned stones show^ 
21 per cent calcium, 10 per cent phosphorus, and 10 
per cent coprosterol 


Case 3 AcuU appendtctlts with abscess formation 

ai!d multiple stones in appendix, correclb diagnosed 
from clinical and x-ray findings, surgical confimia- 

''"w T S a 29-3 ear old white male, was a totted 

n Tune 2’ 1943, complammg of heatkche and 

achmg for three days, and nausea, 
^^n^^and iafrhea for one day There was a 
vomiting, abdominal pam The pa- 

shght dysuna, ^tta^ks The tempera- 

tient had had n P .^vas essentiaUy 

ture was lOd ^ distention and resistant 

negabve e-xcept f generalized ab- 

across the o nectal e-xammation was neg^ 

sr^rsrbiood »» 


the unne contamed 20 to 30 white blood cells per 
high power field The stool showed a 4-t- test for 
occult blood Stool cultures were later reported 
positive for salmonella organisms, probably of tie 
ententides group Sigmoidoscopy showed a red 
edematous mucosa with many petechial hemor 
rhages 

Because of the gastro intestmal symptoms and 
finchngs, a barium enema study' was done on June 
24. It showed localized nritabiliti' and spasboty 
m the sigmoid and slight untabihty m the cecum. 
A density seen medial to the cecum was thought to 

represent the banum filled terminal ileum. 

The following morning, pam dei-eloped m to 
abdomen, more localized m tlie nght 
rant, and a definite tender mass was discmered m 
that region Appendiceal abscess was suited 
and it was decided to wait for better localnatwo 
before surgical mten'enbon In the 
one of us (B F), recalling the density ° 

tlie cecum, requested that the patient ^ 

axammed roentgenographically Re e-xamma 
(Fig 1, C) showed the shadow m question to « 
composed actualh of three sharply d ^ , 

nated densities, on lateral and " 

postenor ■^^ews these -were shown to be m 

plane as the cecum, A 

They did not present a faceted appearan 
diagnosis of appendiceal stones made. 

Smee the patient seemed to be toleratmg ^ m 
fection poorly, e.xplorat.on through a nghtj^ 
incision was performed on June 2o M 
jeebon and fibnnopureilent exudate w 
located to the right lower quadra^ Tbe^ 

pendix appeared swollen the at 

perforabon was present about 6 num to 
^ment to the cecum A stone protrudrf^^ 
this perforabon. The postoperabve wum ^ 
comphrated bv a wound infecbon and by a pb 

abscL, but the patient eventually reemm^ ^ 

Pathologic exammabon showed m 
flamed appendix 9 erm c Them 

measurmg 2 cm. and the dis . ^ 

^ere measured 15 X 

smaUer ones were faceted Th*: ^t s ^ 
dark brown, somewhat soft, and fnab 
suppurabve appendiabs was ^ jtone 

exammabon Chemical analysis nhosohorus, 

showed 21 per cent calaum, 11 per cent p P 
and S per cent coprosterol 

ewE 4 Suspected acute appendicitis. f 

nosed on roentgen examination ted 

■R "R a white inale, uTis fl 

Tune 30* 1943, with a histon of dull ^ 

C quadnmt pam for two dais 

nausea There ivas no histon of preiious attacKs 
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^ Prorated appendix wjth drainageand appendectomy (^) nineteen years before A Antero- 

posterior ■'len B Right lateral vnen C Oblique view following banum enema Calculus (arrows) lies 
postcnorl> and closclj related to cecum 


The temperature was 97 S“ T Physical examina- 
tion was negative except for tenderness and slight 
resistance in the right lower quadrant, and nght 
costox crtcbral angle tenderness Rectal examina- 
tion was negatix e The w hite blood cell count was 
8,250 and the urine iras normal Acute appendicitis 
was suspected \ KUB film of the abdomen (Fig 
1, D), made because of the costox ertebral angle 
tenderness, showed a faint, well defined oval densitj 
below the lex el of the crest of the nght ihum It 
xxas not faceted Stereoscopic studies show-ed the 
positron to be just behind the plane of the cecum, 
which ivas outlmed bx gas and extended about G 
cm below the calculus It xvas concluded that an 
appendiceal stone xnis present, and from the rela- 
tion of the stone to the cecum, the appendrx was 
beheved to be extendmg ceplialad, in a retrocecal 
position 

The abdomen xx^s explored through a AIcBumex 
incision and the appendix xvas found to be bound 
doxxTi to the postenor xvall of the cecum, pom ting upi- 
ward toward the hepatic flexure 

On pathologic exammation the appendix showed a 
moderate congestion of the serosa A hard, lami- 
nated, non-faceted, dark broxvn, oxml stone measur- 
mg 5X7 mm was found m the tip (Fig 2, D) 
The Xi’an of the appendix xvas thmner m the reg on 
of the calculus than elsewhere The stone presented 
a hollow center Microscopicallj , the acute reac 
tion was greatest m the region of the stone In the 
proximal part of the appendix no mflammatoo 
^ges were noted Some fibrous changes were 
also observed, and a pathologic diagnosis of acute 


recurrent appendicitis xvas made The pabent 
rexxn'ered inthoutanx complications 

Case 5 Perforated appendt\ 19 years ago with 
postoperative draxmng sinus, no recent symptoms, 
stone in region of appendix on x ray film, no surgery 
K H , a white male, aged 27, was referred for a 
gastro mtestinal senes pnor to mduction into the 
Armj , because of the bistort of surgical drainage of 
a perforated appendix nineteen jears earlier ^t 
that tune an appendectomx' was supposed to have 
been performed, but no operative note was found ffl 
the hospital record The wound dramed for about 
SIX months after the operation and ultimatelj healed. 
A roentgenogram of the abdomen at that time xvas 
reported negative for foreign bodj’ In the inten’al 
there had been few symptoms related to the ab- 
domen Physical exammation was entirelx nega 
tive except for an extensix e scarred area in the nght 
lower quadrant 

A plam film of the abdomen (Fig 3, A) preceding 
the gastro mtestmal senes showed a sharplj de 
fined laimnated, oxal non faceted shadow, 1 5 X 
1 0 cm m the nght lower quadrant at about the 
lex el of the ihac crest Two small spicules projected 
from Its infenor margin A lateral view (Fig 3 B) 
showed the density to he postenorlj On banum 
enema studx (Fig 3, C) the stone appeared closelj 
related to the jjostenor xvall of the cecum Both 
cexnim and stone were completely fixed to palpation 
on fluoroscopic exammation 
From the historx and roentgenologic findings, it is 
believed that the appendix may not have been re 
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moved at the ongmal operation and contamed a 
calculus, or that one subsequently develojieA 
Another possibdity is that the stone was expelled 
mto the pentonehl cavity when the apjiendix per- 
forated and was present but not recognixed on the 
subsequent roentgenogram of the abdomen 

Case 6 Appendiceal calculus an incidental finding 
on roenlgenographtc examination, surgery not per- 
formed 

D J J , a 25-jear old colored soldier, was re- 
ferred for roentgenograms of the lumbar spme on 
Oct 16, 1943, pnor to his discharge from the Army 
He had had a backache following cahsthenics three 
weeks before The severe pain lasted only one day, 
but there was a slight persistent achmg until a few 
days before the x-ray exammation, when the pam 
disappeared completdy^ No other symptoms were 
noted There had never been abdonunal distress of 
any kind Exammation was entirely negative ex- 
cept for slight well localized tenderness in the right 
lower quadrant and slight rectal tenderness on the 
nght 

On the anteroposterior view of the lumbar spme a 
calcification was found m the nght lower quadrant, 
and further studies, mcludmg a banum enema ex- 
amination (Fig 4), showed it to be a sharply de- 
fined, laminated, non-faceted stone constantly re- 
lated to the medial aspect of the cecum It was 
extremely mobile, especially with respuation It 
measured 1 5 X 2 cm The appendix did not fill 
vnth banum 

The patient was discharged from the Army be- 
cause of an unrelated condition and arrangements 
w ere made for his future medical care 

Case 7 Acute appcndtcitts, calculus in hue of 
right ureter on roentgenogram, urinary stone ruled 
out b\ intravenous pyelography, \ ray diagnosis of 
appendiceal calculus confirmed at operation 

J B , while male, aged 19, was admitted No\ 11, 
1943, complaining of headache and gradual develop 
ment of epigastnc distress, which later shifted to the 
nght lower quadrant Nausea began after admis 
Sion and he \omited once No unnary s\mptoms 
were e\ident There Ind been a similar attack 
aliout one tear earlier, lasting for two days The 
temperature was OS 6° F Plnsical examination 
was negatne except for tenderness and slight ab- 
dominal ngidity in tlic epigastnum and nght lower 
quadrant The rectal examination showed tender- 
ness on the nght The unne re\ caled a hea\w trace 
of albumin walh S to 10 red blood cells and 20 to 30 
white cells jicr high jiowcr field, wath occasional 
white cell chimping The white blood count ivas 
Hi 000, with ')2 jicr cent polyanorphonuclears and 46 
per cent 1\ mphoce Ics 

\ rocnlgeiiogriiii of the nlxlomcn (Tig 5, \) 
was made liccausc of the imiian findings and showed 
a sh irpU defined laminated calculus in the line of 
the lower nght ureter \ii intruenous pielogram 
to ml. mil a iireiemi e-dcuhis showed the calcifica- 



Fig 4 Case 6 Anteropostenor spot film of nght 
lower quadrant following banum enema, showing lami- 
nated calculus (arrow) adjacent to medial surface of 
cecum No operation 


tion lyang medial to the nght ureter A diagnosis 
of appendiceal calculus was made 

Appendectomv showed an acutely inflamed non- 
perforated appendix, which lay infenor and medial 
to the cecum 

Pathologic examination showed a markedly 
congested serosa covered with fibnnopurulent 
exudate A single, hard, laminated, o\al calculus 
(Fig 5, B), 1 X06X06 cm, was found in the 
proximal third of the appendix It was not faceted 
Microscopic examination showed a diffuse acute 
appendicitis Reco\en wasunexentful 


Case 8 Obscure abdominal symptoms and back- 
ache, roentgenologic diagnosis of calculus in retrocecal 
appendix, surgical confirmation, complete relief of 
symptoms '' 


auiiiiLLuu LO a iieia 

hospital June 15, 1945, because of low back pain 
Since June 1944 he had had three attacks of pain in 
the epigastnum and one attack of lower nght 
quadrant pain These attacks lasted for two to 
fourteen da\s each and were associated wath xomit- 
mg Between attacks and on admission there was 
constant \ ague epigastnc distress, w orse after meals 
with occasional xomiting The back pam began 
about one month before admission and was fairh 
constant and of xaryang sexentx It xvas not re- 
lated to exercise or position 

On admission to the field hospital, the physical 
axamination wus completely ncgatixc Tlicrc xvas 
no abdominal tenderness The temperature was 
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Tiff 5 Case 7 A Anteroposterior Men of the pelvis shows a lami 
nated calculus (arrow) in the line of the right loner ureter An intravenous 
pyelogram showed the calculus medio] to the ureter B Roentgenogram 
of the appendix after removal showing the calculus in the proximal third of 
the slightl> swollen organ No perforation 



Fig 6 Case 8 A Anteroposterior view of abdomen showing laminated calculus abox e nght iliac aest 
B Lateral view showmg calculus (arrow) lying far posteriorly in abdomen Inset Roentgenogram of calculus 
showing laminations 


normal Roentgenograms of the lumbar spine were 
negative e-xcept for a round laminated calcification, 
1 75 cm m diameter, m the postenor portion of the 
nght lower quadrant, 3 cm abo\e the ihac crest 
A gallbladder senes showed a norma funebomng 
gallbladder l>mg well abow the calculus Follow 


ing a laxatiie moderate abdominal pain dei eloped 
the temperature rose to 99 6 °, and there was mild 
lower abdominal tenderness These sjaiptoms 
subsided after thirt) six hours 

The patient was transferred to a general hospital 
for further stud 3 On admission he still complained 
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Fig 7 Case 9 Roentgenogram of lammated 
calculus found m appendiceal abscess 

of epigastric distress and mid-line back pain His 
white cell count was normal, but his temperature 
occasionaUj rose to 99 4° A climcal diagnosis 
could not be made, although duodenal ulcer was 
suspected On reviewmg the films (Fig 6), a diag- 
nosis of appendiceal calculus was thought likely 
In the absence of fever and leukocytosis, it was con- 
sidered safe to do a banum enema study This 
showed the calculus closely related to the postero- 
medial wall of the cecum It moved slightly with 
respiration but was immobde to palpation Over 
it there was slight tenderness to pressure A diag- 
nosis of a calculus m a retrocecal appendix was 
made 

At operation the appendix was found adherent to 
the postenor i\all of the cecum, the tip pointing 
upward The cecum maintained a relatively high 
position The appendix was removed with diffi- 
culU lti\as4cm long About 0 5 cm distal to 
its cecal attachment was a large arcular swelling 
Distal to this swelling the appendix narrowed 
abruptli 

On openmg the appendix, a large smooth, brown- 
ish green spherical calculus was found (Fig G, in- 
set) It measured 1 5 cm in diameter On section 
it showed concentnc laminations Proximal to the 
stone the mucosa of the appendix v as normal In 
the dilated portion of the appendix the mucosa 
presented a granular, injected appearance Distal 
to the stone the mucosa appeared normal Micro 
scopic sections showed moderate acute appcndiatis 

The postoperalnc course was uneientful and all 
the snnptoms disappeared One month later the 
patient was discharged to dutj 

Case 9 Cltntcal dtaf^tiosts of appendiceal abscess, 
no roentgenograms, operation sho-ied ruptured ap 
peiidix ’until calculus in abscess cavity 

G S , a 20 \car old German pnsoner-of war, was 
admitted Juh 21, 1915, wntli a liiston of diarrhea 
for three weeks, followed b\ generalized abdominal 
P iin which siibscqucnth localized in the right lower 
quadrant and persisted He had had xaguc ab- 
<lonunnl p un for some tunc preceding this attack 
Lxanunation on admission rc\calcd no spasm or 
ngiditi but a lender m iss was felt m the right lower 
quadrmt bnne was negitnc, the while blood 




Fig 8 Case 10 Anteroposterior view of abdomen 
showing laminated calculus (arrow) Inset Roent- 
genogram of appendLX after removal, showing three 
laminated calculi 

count was 10,500 and the sedimentation rate was 32 
No roentgenograms w ere made 

The appendix was not found at operation, but 
there w'as a small hole in the base of the cecum An 
appendiceal abscess containing 3 c c of pus and a 
calculus, was present The calculus was non- 
faceled, firm, dark browm, cylindrical in shape, and 
measured 1 2 X 0 4 X 0 4 cm Its cut surface was 
lammated (Fig 7) 

Tile patient made an une\ entful recot en 

Case 10 Clinical diagnosis of nrelcral stone, 
roentgen diagnosis of calculus tn retrocecal appendix 
acute retrocecal appendicitis 'with calculi found dt 
operation 

R L , a 24 tear-old white male, was admitted to 
the Cinannati General Hospital on Aug 20, 1940 
because of set ere constant right flank and nght 
lower quadrant pam beginning set on hours before 
admission Pam was accompanied bt nausea and 
one liquid stool 

For the past three tears the patient had suffered 
mtcnniltcnl bouts of mild abdominal pain lasting 
up to fifteen minutes, usuallt pcniimbilical and m 
the nght lower quadrant, not associated tntli nausea 
or toimling Dunng the week preceding admission 
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Tig 5 Case / A Anteroposterior vieu of the pelvis shoirs a lami 
noted calculus (arrow) in the line of the right lower ureter An intravenous 
pjclogram shoved the calculus medial to the ureter B Roentgenogram 
of the appcndiv after removal shoving the calculus in the provimal third of 
the slightl) svollcn organ No perforation 



Fig 6 Case S A Anteroposterior vieu of abdomen shovang lammated calculus above right iliac cr«t 
B Lateral view showing calculus (arrov) lying far postenorlv in abdomen Inset Roentgenogram of calculus 
showing laminations 


normal Roentgenograms of the lumbar spme were 
negaUve except for a round lammated calmfication 
1 75 cm m diameter, m the posterior portion of the 
neht lower quadrant, 3 cm above the iliac crest 
A gaUbladder senes showed a normal functioning 
gallbladder Ijnng well above the calculus Follow- 


ing a laxative, moderate abdominal pain developed, 
the temperature rose to 99 6 °, and there was mild 
lower abdommal tenderness These sjTnptoins 
subsided after thirtv -six hours 

The patient was transferred to a general hospital 
for further studv On admission he still complained 
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The most plausible and widely accepted 
explanation of the ongm and development 
of appendiceal stones is that offered by 
KeUy and Hurdon (31) They state that 
if the normal return of the fecal contents 
from the appendix to the cecum by pen- 
stalsis IS unpaired in any way, mspissation 
of varymg degree occurs The combma- 
tion of rmtation from the fecal mass and 
bactenal activity produces a low-grade 
catarrhal inflammation with its attendant 
secretion of mucus Inorgamc salts con- 
tamed m the mucus are precipitated (prob- 
ably by bactenal action) on the surface of 
the dned fecal particle, which thus m- 
creases m size The repetition of this 
process results in the lammation almost 


constantly present Eventually, if some 
comphcation does not mtervene, the en- 
larging stone produces pressure atrophy 
the secretory glands of the appendix 
^d its growth ceases 

The chemical and microscopic structure 
0^ the calcuh appears to lend support to 
fhis theory The presence of vegetable 
fibers m the stones analyzed mdicates 
that fecal matenal is present (40) Tests 
for mucus are positive (31) Large masses 
of bactena are constantly present 
The next question which anses is the 
relationship between appendiceal stones 
and acute appendicitis From a statistical 
standpoint there can be httle doubt that 
such a relationship exists In the entire 
senes of 110 cases, only 5 failed to pre- 
^nt clinical or surgical findings of acute 
appendicitis The high mcidence of per- 
foration also supports this premise 

beheve that m the presence of an 
**Ppendiceal calculus, obstruction is more 


^oiplete and distention more marked 
'an in simple acute appendiatis Conse- 
QUently perforation is more likely to occur 
0 support this point of xnew, we found 
that in every case m which tJie relative 
ooations vere recorded, the perforation 
^ "ajs occurred at or distal to the level of 
'0 stone It IS possible tliat tlie stone it- 
f erodes through tlie wall of the inflamed 
^Ppendix, but from the a\ ailable emdence 
"s IS probabl} uncommon 


Other less common sources of appendi- 
ceal stones have been described A few 
instances of typical gallstones contammg 
large amounts of cholesterol, bile salts, 
and pigment have been reported (31) 
A foreign body may sometimes form the 
nucleus of a stone (39, 41) Unaltered 
foreign bodies m the appendix are not un- 
common, but this subject is beyond the 
scope of our paper Two mstances of 
pure bismuth stones m the appendix, long 
after a gastro-mtestinal senes, have been 
reported (39, 43) 

Chmeal Findings Of 60 patients whose 
sex was stated, 47 were males and 13 fe- 
males This preponderance of males con- 
forms to the sex ratio observed m acute 
appendiatis The largest number of pa- 
tients, 21, were m the third decade of hfe, 
as compared to 12 m the second and 15 m 
the fourth 

There are no charactenstic symptoms or 
physical findmgs which rmght lead to the 
diagnosis of appendiceal stone The diag- 
nosis depends entirely on the roentgen 
findmgs A rather frequent occurrence of 
urmary symptoms has been reported (39) 
Recurrent attacks were present m 32 of 52 
patients m whom this point was mentioned 

It has been stated (44) that perforation 
occurs quite early m the course of this dis- 
ease In our Case 1, perforation occurred 
within aght hours, and m Case 2 within 
twenty-four hours of the onset of symp- 
toms In the case reports m the hterature, 
the time mteiv^al between onset and per- 
foration was seldom clearly stated 

Only 5 patients had no symptoms re- 
lated to the appendLx In 2 others, stones 
w^ere present as madental findmgs on a 
pre\uous film, but subsequently acute ap- 
pendiatis, developed m botli, in one wath 
perforation (32, 55) 

Roentgenologic Diagnosis ItTien a stone 
has been demonstrated on a plain film, a 
xanety of procedures haxe been recom- 
mended to localize it 'WTien appendiceal 
calculus IS suspected m acute cases, it has 
been our policy to obtain immediate!} lat- 
eral and stereoscopic anteropostenor xnew s 
of the area These films are \aewed wet. 
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these attacks occurred almost daih, and during 
this penod urgcnci wth noctuna de\ eloped 

On admission the temperature w as 1 00 ” F There 
^\as tenderness to the nght of tlie umbilicus and m 
the nght flank, with rebound tenderness referred to 
the nght lower quadran t 

The white blood cell count was 11,500 and the 
unne showed 3 to 5 red blood cells per high power 
field Because a nght ureter'll calculus is-as sus- 
pected, a KUB film of tlic abdomen was obtained 
(Fig S) This showed a laminated calcification 
mcasunng G X 9 mm Ijmg at the level of the 
nght iliac crest, somewhat lateralh Lateral and 
stereoscopic anteropostenor amcws showed the cal- 
culus hmg just ^posterior to the ascending colon, 
about 3 inches abo\e the lower end of the gas-filled 
cecum \ diagnosis of calculus m the tip of a 
retrocecal appcndi\ w as made 

The patient was immediatclj explored through a 
McBumei incision and an acutelj’ inflamed 
retrocecal appendix closc]\ adherent to the j>ost- 
cccal wall was found The tip pointed upward 
toward the hepatic flexure Appcndectomj was 
performed wnth some difficultx 

Pathologic study of the surgical speamcn showed 
an acutelj inflamed appendix The distal end was 
bulbous and co\ercd wTth fibnn No perforation 
was found The appendix was 5 5 cm m length, 

0 7 cm in diameter at the proximal end, and 1 7 
cm m diameter at its distal end It contained 
about 2 cc of thick dark brown pus with a fecal 
odor, and three laminated soft brown calculi (Pig 8, 
inset), hanng the consistency of puttj The largest 
of these, the onlj' one shown on the KUB film, lay 
m the bulbous tip and measured 1 3 X 0 6 X 0 C 
cm The center of each calculus was quite soft 
The mucosa of the appendix showed small granula- 
tions 

The postoperative course was uneventful The 
patient has b^ sj-raptora-free since the opieration 

DISCUSSION 

Much confusion has arisen in the htera- 
ture because of the terms ordmanly used 
to describe appendiceal calculi They 
have been vanously called fecahths, ster- 
cohths, coprohths, concretions, entero- 
hths, stones, and calcuh The first four 
terms hav^e been applied also, by many 
authors (21), to the non-calafied inspis- 
sated fec^ masses so commonly found m 
the appendix These are not included in 
the subject imder discussion The term 
enteroMh imphes that the stone has de- 
veloped in tie mtestme and is identical 
with the rare calcified mtestmal calculus 
reported under that name (40) This is 
not the case, as we shall see later The 


term appendiceal calcidus seems preferable 
to us, smee it imphes appendiceal ongm of 
a calcified mass 

Incidence Bunch and Adcock (7) state 
that they have encountered only one case 
of appendiceal stone m over 2,000 patients 
with appendiatis Golden (21) remarks 
that “fecal concretions which contain 
enough calaum to cast an \-ray shadow 
must be qmte uncommon in this country 
I can’t remember having seen one ” Yet 
Steinert el aJ (57) found 10 examples among 
104 appendectomies There have been 
shghtly over a hundred cases reported 
since 1900, the majonty m the foreign 
hterature 

Etiology There is some difference of 
opinion regarding the etiology of appendi 
ceal calcuh, but most authors now agree 
that they are generally formed, at least in 
part, ill Situ This pomt of view is sup- 
ported by the following evidence 


( 1 ) 


( 2 ) 


(3) 

(4) 


The majonty of stones, being more 
than 1 cm m diameter, are too 
large to pass through the cecal 
onfice of the appendix Expm 
mentally Gurnard (quoted ay 
Calzolan, S) was unable to force a 
foreign body the size of a cheri) 
seed into the appendix 
Kelly and Hnrdon (31) report a 
case m which three small stone 
were found completely embedded 
m the appendiceal wall ^ ® 
larger stone was anchored in tne 
wall by a pomted fang-hke proc- 
ess They quote Ribbert as 
descnbmg microscopically a con 
tinmty between the caucus 
the outer layer of a stone and tnc 
mucous glands m the appendix 
The chemical composition of ap 
pendiceal stones differs greau) 
from that of gallstones or tru 
enterohths ,, 

Foreign bodies which lodge ^ , 

appendix often become 
with calcareous matenal an 
may even form the nucleus o 
typical calculus (41) 
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The most plausible and widely accepted 
explanation of the ongm and development 
of appendiceal stones is that offered by 
Kelly and Hurdon (31) They state that 
if the normal return of the fecal contents 
from the appendix to the cecum by peri- 
stalsis IS impaired m any way, mspissation 
of varymg degree occurs The combma- 
tion of imtation from the fecal mass and 
bactenal activity produces a low-grade 
catarrhal inflammation with its attendant 
secretion of mucus Inorgamc salts con- 
tamed m the mucus are preapitated (prob- 
ably by bactenal action) on the surface of 
the dned fecal particle, which thus m- 
creases m size The repetition of this 
process results m the lammation almost 
constantly present Eventually, if some 
comphcation does not mtervene, the en- 
larging stone produces pressure atrophy 
m the secretory glands of the appendix 
and its growth ceases 

The chermcal and rmcroscopic structure 
of the calcuh appears to lend support to 
this theory The presence of vegetable 
fibers m the stones analyzed indicates 
that fecal matenal is present (40) Tests 
for mucus are positive (31) Large masses 
of bactena are constantly present 
The next question winch arises is the 
relationship between appendiceal stones 
and acute appendicitis From a statistical 
standpomt there can be httle doubt that 
such a relationship exists In the entire 
senes of 110 cases, only 5 failed to pre- 
sent clmical or surgical findmgs of acute 
appendicitis The high mcidence of per- 
foration also supports this prenuse 
We beheve that in the presence of an 
appendiceal calculus, obstruction is more 
complete and distention more marked 
than m simple acute appendicitis Conse- 
quently perforation is more likely to occur 
To support this point of view, we found 
that m every case in which the relative 
locations were recorded, the perforation 
always occurred at or distal to the level of 
the stone It is possible that the stone it- 
self erodes through the wall of the inflamed 
appendix, but from the available evidence 
this IS probably uncommon 


Other less common sources of appendi- 
ceal stones have been descnbed A few 
instances of typical gallstones containmg 
large amounts of cholesterol, bile salts, 
and pigment have been reported (31) 
A foreign body may sometimes form the 
nucleus of a stone (39, 41) Unaltered 
foreign bodies in the appendix are not un- 
common, but this subject is beyond the 
scope of our paper Two mstances of 
pure bismuth stones m the appendix, long 
after a gastro-mtestinal senes, have been 
reported (39, 43) 

Chmcal Ftndtngs Of 60 patients whose 
sex was stated, 47 were males and 13 fe- 
males This preponderance of males con- 
forms to the sex ratio observed m acute 
appendicitis The largest number of pa- 
tients, 21, were m the third decade of life, 
as compared to 12 m the second and 15 m 
the fourth 

There are no charactenstic symptoms or 
physical findmgs which might lead to the 
diagnosis of appendiceal stone The diag- 
nosis depends entirely on the roentgen 
findmgs A rather frequent occurrence of 
urmary symptoms has been reported (39) 
Recurrent attacks were present m 32 of 52 
patients m whom this point was mentioned 

It has been stated (44) that perforation 
occurs quite early m the comse of this dis- 
ease In our Case 1, perforation occurred 
within eight hours, and m Case 2 wi thin 
twenty-four hours of the onset of symp- 
toms In the case reports in the hterature, 
the time mterval between onset and per- 
foration was seldom clearly stated 

Only 5 patients had no symptoms re- 
lated to the appendix In 2 others, stones 
were present as madental findmgs on a 
previous film, but subsequently acute ap- 
pendicitis, developed m both, m one with 
perforation (32, 55) 

Roentgenologic Diagnosis I\Tien a stone 
has been demonstrated on a plain film, a 
vanety of procedures have been recom- 
mended to localize it When appendiceal 
calculus is suspected m acute cases, it has 
been our pohcy to obtain immediately lat- 
eral and stereoscopic anteropostenor views 
of the area These films are viewed wet. 
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Since perforation, if it has not already oc- fixatinn Tn r u u 
curred, must be considered imminent Tin. , <5, which was without 

Sr frs 'sr --/trcatx; s xsr 

rrSbifs;::' “ 

cases ive ere ^ preoperative fihns (Cases 2 and 10) 

therelntinncti 1 f ° 6 ermine correctly The value of routme roentgenography m 

Ijetivecn the calculi and tlie acute abdominal conditions recewra fur 

support from this study, since this 


a contrast medium 
Where the sy-^mptoms are not acute, the 
patient is studied more thoroughly Gen- 
ito-unnary, gallbladder, colon and gastro- 
intestinal studies are also made 
Because of the vanations in the ana- 
tomic position of the appendix, the shadow 
of the calculus may be found anywhere m 
the nght abdomen, and rarely e\ en on the 
left side In all but 5 cases m the litera- 
ture the stone was in the right lower 
quadrant, usually at the level of the sac- 
roiliac joint or diac crest Twice it was in 
the nght upper quadrant and mistaken for 
a gallstone In one patient it was found in 
the left lower quadrant and correctlj’^ diag- 
nosed (16) In a number of instances it 
was found m the region of the lower nght 
ureter (Case 7), so that pyelography w^as 
indicated 

Lammation was demonstrable in nearly 
all of the patients in whom the x-ray ap- 
pearance of the calculus was completely 
descnbed This finding is of great impor- 
tance as a diagnostic cntenon, since a 
lammated calculus in the lower nght quad- 
rant will almost invariably prove to be an 
appendiceal stone 

A sharp regular outhne was present m 
practiOally all the cases The presence of 
facets IS not uncommon, especially when 
the stones are multiple, but the demonstra- 
tion of facets on the roentgenogram is 
usually difficult 

Of 16 patients to whom banum was ad- 
mmistered orally or by enema, S showed 
partial appendiceal filhng 

Study of the mobihty of the density on 
fluoroscopic palpation is not very helpful 
m diagnosis In 15 patients studied for 
this findmg. S showed appreciable mobihty 
while m 7 there was partial or complete 


procedure was the chief factor in reaching a 
correct diagnosis m at least 4 of our 8 
cases, permitting a correct and prompt 
surgical approach 

Differential Diagnosis (1) UrimryCd 
cnh In 10 of the 18 cases incorrectly 
diagnosed by x-ray exammation, the stones 
were mterpreted as unnary calcuh The 
posteromedial location of the calcuh and 
the absence of lamination favor ureteral 
calculus Pyelography may be indicated 
m the more confusmg cases (Case 7) 

(2) Calcified tntra-ahdoimnal lymph itoda 
are sometimes qmte confusing but the 
wide range of mobihty, the dentate borders, 
the nregular shape, and granular structure 
of these densities are usually diagnostic 

(3) Gallstones Occasionally, difficulty 
might anse because of a low-lymg gdl 
bladder or high position of the cecum and 
appendix Although the x-ray appearance 
of the two types of stones is often identical, 
differentiation is usually easy if the cecum 
IS visuahzed Gallstone obstruction at the 
ileocecal valve following spontaneous m 
temal bihary fistula should be readily dif- 
ferentiated by the presence of the symp- 
toms and roentgenologic findings of mtes 
tmal obstruction, with perhaps gas out 
hmng the bihary ducts 

(4) Phleboliths are seldom a problem be- 
cause of their charactenstic position and 
configuration, symmetrical distnbution, 
and absence of lammation 

(5) Foreign bodies should give no diffi- 
culty because of their charactenstic shape 
and density 

(6) Non-reticidaied bone islands tn the 
ihtim are easily located on stereoscopic 
films 

(7) Tri/e enteroliths in the bowel These 
very rare calcuh are said to be larger and 
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less opaque than appendiceal calculi and 
surrounded by a thin layer of gas 

(8) CaUificahons ^n ep 1 plo^€ appendages, 
cysts, tumors, and hgaments have been 
mentioned by various authors, but dififer- 
enbafaon should not be difficult 
In a case recently studied, we suspected 
an appendiceal calculus because of a tri- 
angular calafication antenor to and below 
the nght sacroihac joint At surgery an 
acute appendicitis with perforation and 
abscess was discovered The calculus was 
not found, but a sohtary calcific plaque 
was felt m the right common ihac artery 
somewhat above the region suspected It 
is possible that this accounted for the 
shadow seen on the film 
Pathology The mvolved appendix usu- 
ally shows a diffuse acute appendicitis with 
areas of gangrene varying in seventy and 
extent, generally more marked at the level 
of the stone or distal to it Sometimes e\u- 
dence of inflammation is slight or entirely 
lackmg proximal to the stone (Case 4) 
Perforation occurred m 47 of the 99 pa- 
tients m whom this comphcation was men- 
tioned In 19 cases this resulted m abscess 
and in 10 m diffuse pentonitis The type 
of comphcation resultmg from the perfora- 
tion was not stated in IS In 14 patients a 
calculus either protruded through the per- 
foration or lay adjacent to it, while m 3 the 
perforation had occurred distal to a cal- 
culus In no instance was the perforation 
found proximal to the calculus In 12 pa- 
tients the stone was found completely out- 
side the appendix, having escaped through 
the perforation In 18 patients the rela- 
tive position of the stone and the perfora- 
tion was not mentioned The stones oc- 
curred with about equal frequency m the 
proximal, middle, and distal portions of the 
appendix 

In most of the case reports, the location 
of the appendix and the presence of kinks, 
bands, etc , were not mentioned In 5 of 
our cases and in G reported by others the 
appendix was in a retrocecal position, 
usually bound down to the post-cecal wall 
This suggests an etiologic relationship 
the position of the appendix may mterfere 


Table I Appendiceal Calculi Analisis of 
Cases 


Number of Calculi 

Cases 

1 

69 (67 6%) 

2 

13 12 7% 

3 or more 

20 (19 6% 

Size (average diameter) 

Less than 1 cm 

29 (41 4%) 
25 (35 7%) 

1-2 cm 

Over 2 cm 

16 (22 8%) 

Shape 

Oval cylindrical 

28 (53 8%) 

Round 

19 (36 5%) 

Triangular 

2 (3 8%) 

3 (5 7%) 

Irregular 

Lammation 

Present 

34 (94 4%) 

Absent 

2 (5 5%) 

Consistency 

Hard 

22 (73 3%) 

Soft 

8 (26 6%) 


With the normal return of fecal contents 
from the appendix to the cecum and thus 
initiate the sequence of events postulated 
by Kelly and Hurdon (31) which culmi- 
nates m the production of a calculus 
Physical characteristics of the calculi are 
shown in Table I Information of this type 
was lackmg in many of the case reports 
The largest number of calcuh seen m one 
patient was 23 The largest calculus de- 
scribed was 2 5 cm m diameter and 
weighed 13 5 gm Faceted calcuh were de- 
scribed m only 8 cases, m 4 of which there 
were multiple stones 

Attention should be called to the fact 
that a number of the calcuh were soft in 
consistency, although they contained suffi- 
aent calcium to permit their visuahzation 
on the roentgenogram They were indis- 
tmguishable, grossly, from the inspissated 
fecal particles found so commonly in sur- 
gically removed appendices It is possible 
that some of these soft masses represent 
true appendiceal calculi 

Chemical Composition Maver and Wells 
(40) state that the usual composition of 
appendiceal stones is 1/4, by weight, m- 
orgamc material, chiefly calcium phos- 
phates, 1/5 organic residue, mostly vege- 
table fibers, and 1/2 substances soluble m 
fat solvents, chiefly soaps, coprosterol, and 
small amounts of cholesterol Other auth- 
ors have reported varymg amounts of mag- 
nesium ammomum phosphate (64) and 
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calcium carbonate (7), and absence or faint 
traces of bile salts and pigments (3), 
urates (29), silica (61), and iron (64) The 
stones from Cases 1, 2, and 3 were chemi- 
cally analyzed and showed an average of 
20 3 per cent calcium, 10 3 per cent phos- 
phorus, and 10 S per cent coprosterol No 
magnesium or iron was found, and only 
traces of cliolesterol 
Treatment Most authors agree that 
surgery should be performed as soon as the 
diagnosis is made (32, 59) We feel, too, 
that the diagnosis of appendiceal calculus 
IS an indication for immediate surgery 
uhether or not the patient has symptoms 
referable to the appendiv As pre^^ousIy 
stated, two patients in whom a symptom- 
less calculus was demonstrated by \-ray 
subsequently had acute appendicitis If 
acute symptoms are present, any delay in 
surgical intervention may have serious 
consequences because of the danger of per- 
foration Of 36 cases in which the outcome 
was mentioned, 4 teimmated fatally and 
6 had a stormy course but recovered 
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SUMMARV AND CONCLUSIONS 

From a senes of 100 cases reported in the 
hterature and an additional 10 cases re- 
ported here, it is concluded that the occur- 
rence of stones in the appendux is a serious 
and not infrequent conation The almost 
constant presence of acute appendicitis m 
these cases, with an mcidence of perfora- 
tion of nearly 50 per cent, makes the im- 
portance of early diagnosis obvious We 
have been able to diagnose this condition 
from roentgenologic evidence m 9 patients 
Seven of these were operated upon and the 
diagnosis was verified 

Once the diagnosis of appendiceal cal- 
culus is made, immediate surgery is indi- 
cated The value of roentgenography m 
acute abdommal conditions is stressed It 
is felt that m every case of laminated cal- 
cification m the right lower quadrant the 
diagnosis of appendiceal stone should be 
entertained and immediate steps be taken 
to confirm or disprove it 

Note We are indebted to Lt Col F C Potter, 

M C , Capt L C Johnson, M C , Lt. R Solkot, 
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SUMARIO 

Diagndstico Roentgenoldgico de los Cdlculos Apendiculares 


De una sene de 100 cases comumcados 
en la hteratura y de otros 10 casos pre- 
sentados en este traba]o deducese que los 
cdlculos del ap6ndice constituyen un estado 
grave y no rare La existencia casi cons- 
tante de apendicitis en estos casos, con 
una inadenaa de casi 50 por ciento de 
perforaciones, pone de manifiesto la un- 
portancia del diagndstico temprano En 9 
enfermos de la sene actual se pudo hacer 
el diagndstico por los dates roentgenoldgi- 
cos, y 7 de ellos fueron operados, confir- 
indndose as! el diagndstico A1 sospechar 
litiasis en un case agudo, los A A acos- 


tumbran obtener inmediatamente vistas 
laterales y anteropostenores estereoscdpi- 
cas Estas peliculas son estudiadas en 
hfimedo, visto que la perforaadn, smo ha 
sobrevenido todavla, -debe considerarse 
como inmmente 

Una vez hecho el diagndstico de cdlculo 
apendicular, la intervencidn cruenta inme- 
diata estd indicada Recdlcase el valor 
de la radiografla en los estados agudos del 
abdomm En todo case de caloficaadn 
laminada del hipocondno derecho hay que 
considerar el diagndstico de cdlculo apen- 
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T hc army mobilization cntena for in- 
duction list bronchiectasis as dis- 
qualifjnng for seiAuce vSoldiers with this 
disease are a definite liability Screening 
by chest roentgenograph}’- on induction is 
much more effective m tlie detection of 
pulmonarj’ tuberculosis than of bronchi- 
ectasis, for the latter may evist in spite of 
a relatively negatn e plain roentgenogram 
Bronchography is rarely done, if ever, at 
induction stations Furthermore, while a 
careful historj’- alone mil frequently suggest 
a diagnosis of bronchiectasis, this, too, is 
not a usual part of the examination for 
entrance into militar}’ sennce 

Next to tuberculosis, bronchiectasis was 
the most commonly encountered chronic 
pulmonary infection at the hospital from 
wluch this report comes Altogether 101 
cases ivere definitely diagnosed by hpiodol 
injection dunng tlie four-year penod, 
J'anuan'- 1042 to January'- 194G llOiiJe 
bronchiectasis among mihtaiy personnel 
differs m no respect from the condition m 
cmlians, army life subjects soldiers to 
phj’Sical strains and exposures which usu- 


supposedly healthy individuals A plea is 
made for the recogmtion of the frequency 
of this disease and its early diagnosis It 
cannot be emphasized too strongly that the 
conventional textbook triad of persistent 
cough, copious, foul expectoration, and 
clubbed fingers usually represents far ad 
vanced disease Appropriate therapy, par 
ticuJarly surgical, in suitable cases can be 
curative The internist must assume the 
responsibihty for the prompt diagnosis and 
proper disposition of the bronchiectatic 
patient 


CLINICAL FEATURES 


All but 2 of the 101 patients constituting 
this senes were males, 98 were white and 3 
colored Table I shows the distribution 
among age groups 


Table I 


Age Distribution of 101 Cases of 
Bronchiectasis 


Less than 20 > ears 
20 to 20 j ears 
30 to 39 ) ears 
40 to 49 } cars 
50 to 59 ) ears 


ally preapitate hospitalization more 

promptly for those with pre-existmg Past Respiratory History There is 
disease In this regard, it is worth)'- of virtual unanimity of opmion that the in 
note that m 74 patients, bronchiectasis was ception of bronchiectasis can in many in 
diagnosed durmg a period of hospitahza- stances be traced to childhood In this 
tion occurring withm the first six months of senes, pulmonary symptoms onginated 
mihtary service Also, judging from the within the first decade of hfe in 63 cases, 
past history, SS of the 101 soldiers had dunng the second decade in 27, and m sub 
bronchiectasis pnor to induction These sequent years m the few remaining cases 
figures constitute a definite medical chal- Many soldiers considered their symptoms 
lenge They are excusable no doubt, m as tnnal On further mquiry it was found 
some degree, because of the urgent necessity that S3 patients dated their “trouble 
for the rapid creation of a large army from an episode of pneumoma, of whom 49 

The present study afforded an oppor- had one attack and 34 more than one 
tunity to review the clmical and roentgen Thirty-four soldiers also gave a history of 
manifestations of bronchiectasis m age pertussis, followed m some mstances by 
groups representmg, for the most part, pneumonia, m 13 patients measles had 

^ the Respiratory Diseases Section, Medical Semce Regional Hospital Fort Bragg Xorth Carolina 
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been compbcated by pneumonia Pul- 
monary abscess was apparently the causa- 
tive agent in one case and aspiration of a 
foreign body m another The mcidence 
and role of chrome smusitis m relation to 
bronchiectasis could not be adequately 
evaluated A history of easy suscepti- 
bihty to “colds” was common 
Symptoms The pulmonary symptoms 
were of varying degrefe They consisted, 
m the majority of cases, of a mild to 
moderate cough, productive of 1/2 to 2 
ounces daily of non-foul sputum Fetid 
sputum was present mtermittently m only 
14 patients The odor is supposedly due to 
superimposed anaerobic and fusospiro- 
chetal infection While considerable diag- 
nostic emphasis has been placed on this 
symptom, bronchiectasis should be sus- 
pected m many cases despite its absence 
In recent years, bronchiectasis has achieved 
greater recogmtion as a cause of hemop- 
tysis The blood is denved from the 
rupture of submucosal vances m highly 
vascularized tissue Hemoptysis was the 
presentmg symptom on admission m 14 
patients, and m 18 additional cases the 
history indicated its occurrence at one time 
or another Chest pam, usually mild, m- 
constant, and non-pleuntic m character, 
was a complamt m 31 cases, while 40 pa- 
tients stated that they had some shortness 
of breath on exertion 

Constitutional symptoms such as fatiga- 
bihty, weakness, anorexia, some loss of 
weight, and occasional fever, were present 
m varymg degree m 30 cases Subjective 
manifestations always have to be carefully 
evaluated m soldiers How much a 
superimposed psychogemc element may 
have entered mto the production of these 
sjunptoms would be difficult to state 

Physical Signs The pulmonary signs 
were not distinctive That most commonly 
encountered was persistent r41es either 
alone or in combination ivith dullness 
This vas noted m 72 cases Given a pa- 
tient with a suggestive history, the ex- 
istence of the above abnormal findings 
increases the likchhood of bronchiectasis 
Eleven other patients presented dullness 


alone, and m 18 no abnormal signs were 
noted This, too, is significant Breath 
sound changes wiU depend largely on asso- 
aated conditions — pleurisy, fibrosis, pneu- 
momtis Variation m signs before and 
after postmal dramage was noted m some 
mstances Clubbmg of the fingers was 
present m 13 cases 


ROENTGEN FEATURES 


Roentgenography of the chest un- 
doubtedly IS of great value, but the use of a 
radiopaque substance, such as iodized oil, 
IS necessary to estabhsh a defimte diagnosis 
of bronchiectasis For convemence, the 
pulmonary roentgen manifestations have 
been divided into the followmg groups 


Negative 7 cases 

Prominent or “exaggerated” 

pulmonary markmgs 32 cases 

Lmear or patchy areas of 

infiltration 44 cases 

“Shrunken lobe” 14 cases 

Miscellaneous 4 cases 


Pleuntic changes, usually of mild degree, 
were not mfrequent Less noticeable were 
associated emphysematous areas Honey- 
combed shadows of “highhght” were not 
common To revert, for emphasis, to the 
statement of the openmg paragraph, it is 
seen from the above figures that a clear or 
relatively clear roentgenogram does not m 
Itself preclude bronchiectasis The clmi- 
cian should not be led astray m this respect 
Information of mterest and value was 
gamed from the mduction x-ray films, 
which were seemed and reviewed m 83 
cases Parenchymal infiltration was pres- 
ent m 49, and promment bronchovascular 
markmgs m 19, m 15 cases nothing of 
special note was seen 


IS me omy method for 
the positive antemortem diagnosis of 
bronchiectasis The character and degree 
o the ectasia and its pulmonary localiza- 
tion can thus be readily ascertamed Sev- 
eral methods for instillation of hpiodol 
have been advocated, all give good re- 
sults, dependmg upon the skill of the 

operator carrjTng out the procedure There 
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Tig I Case 1 Roentgenogram Jan -1 1043, 

bronchogrnm, Jan 20 1943 


are a few simple but practical and useful 
hints in bronchography which are worthy 
of mention (a) Postural drainage before 
the introduction of the iodized oil is indi- 
cated in patients mth moderate to copious 
quantities of sputum The same procedure 
should be repeated m all cases immediately 
after roentgen films have been taken, m 
order to assure maximum prompt evacua- 
tion of the oil from the lungs The likeh- 
hood of a complicating pneumomtis will 
thus be minimized, and obscuration and 
fault}’- mterpretation of pulmonary shad- 
ows on subsequent films ivill be lessened 
(b) Dunng fluoroscopy, some of the lipiodol 
may perhaps be seen to have entered the 
stomach , if so, the prompt admuustration 
of a cathartic will eliminate the annoying 
symptoms of possible lodism (c) In cases 
of recent pneumomtis, in which the possi- 
bility of underlymg bronchiectasis is sus- 
pected, bronchography should be deferred 
until at least two weeks after the complete 
disappearance of the acute episode, io 
prevent an exacerbation (d) A persistent 
bronchial filhng defect with hpiodol is 
significant and may mdicate orgamc ob- 
struction, with possible bronchiectasis dis- 
tal to the defect (e) Fnor to consideration 
of pulmonary resection, adequate msuahza- 
tion with oil of aU five lobes is desirable 


'This is best accomphshed in more than one 
sitting 

In this senes, 141 lobes were involved in 
101 patients The left lower lobe was most 
often affected, 78 times The diseased area 
not infrequently was obscured m whole or 
in part by the cardiac silhouette, and for 



Fjg 2 Csise 2 Roentgenogram, March 28, l&R, 
bronchogram April 12, 1944 


Table II Anatomical Distribution and Tii>e of 
Ectasia rv 101 Cases (141 Lobes Imolved) 



Cases 

Unilobar 

66 

Bilobar 

30 

Trilobar 

5 

Left upper lobe 

12 

Left lower lobe 

78 

Right upper lobe 

5 

Right middle lobe 

14 

Right lower lobe 

32 

Cyhudncal 

76 

Saccular 

20 

Mixed 

45 


that reason lateral or obhque \-ray films 
are essential One should not overlook 
bronchiectasis m the hngula of the left 
upper lobe Table II shows the anatomical 
distribution and the types of bronchiectasis 
encountered m this senes 

Five mterestmg and illustrative cases 
have been chosen for presentation 

CASE REPORTS 

Case 1 4 33 i ear old white male with six tears of 

service was admitted to the chronic chest ward on 
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Fig 3 Case 3 Roentgenograms made at end of inspiration and expiration, Sept 3, 1946 


Jan 2, 1943, with a history of three attacks of pneu- 
monia since 1934 For the past seven years he had 
a cough productive of 1/2 to 1 oz of non-foul spu- 
tum He had a small hemoptysis in 1941 and was 
hospitalized elsewhere, but no defimte diagnosis was 
made The patient also complained of occasional 
mild chest pain and shght dvspnea The nght 
lung showed coarse r&les in the second and third 
an tenor interspaces A roentgenogram on Jan 4, 
1943, revealed very shght linear mfiltration extend- 
mg outward from the nght hilum where a few small 
‘honeycombed ’ areas were seen (Fig 1) Sputum 
exanunations were negative for tubercle bacilli 
A bronchogram on Jan 20 (Fig 1) showed definite 
bronchiectasis in the nght upper lobe The soldier 
was a valuable man in his organization and was 
reclassified for limited duty within the continental 
limits of the United States 

Case 2 A 19-year old uhite soldier with five 
months of mihtary semce was hospitalized March 
25, 1944 He gave a history' of nght-sided pneu- 
monia in 1941 with chronic cough since then, yield- 
mg about 1 oz daih of non-foul sputum He was 
somewhat d^ spneic on exertion and had lost 23 lb 
m weight in two months The nght lung showed 
dullness and riles over the middle lobe, at the base 
of the axilla, and postenorly o\er the lower lobe 
The left lung was clear Slight clubbing of the 
fingers was present An \ rax film of the chest, on 
March 28 (Fig 2), showed a nght sided paracardiac 
densitx with linear infiltration along the markings 
in the lower lung field The induction film shoxved 
similar findings The bronchogram, Apnl 12 (Fig 
2) rexealed bronchiectasis of the mixed t\-pc in- 
xolxmg the lower portion of nght upper, nght 
middle and nght lower lobe The line of dutx 


status was "no, and the soldier was discharged 
from the army' 


Case 3 A 38-year-old xvhite male with forty-one 
months of service was admitted Aug 29, 1945, be- 
cause of abnormal x-ray findings observed at the 
separation center The past history was most 
interesting In 1 9 1 1 , at the age of four years, while 
engaged m a fight with his brother, the patient held 
a safety pm in his mouth, which was aspuated into 
the chest Wheezing, cough, and shortness of 
breath dex'eloped and the boy was treated for asthma 
for several years The first x-ray exammation was 
made m 1917, when the safety pm was discovered 
m the left chest In 1923, while boxing, the patient 
was struck on the thorax, and the folloxving morning 
he coughed up the pm 


111 U.U imuiiuy aivision and had 

one y^ear of overseas duty He was evacuated to 
tte United States m March 1944, because, foUoxvmg 
hospitalization for malana, the presence of abnormid 
pulmon^' signs and a subsequent roentgen film 
indicated the possibility of tuberculosis He was 
m txvo general hospitals in this country for nine 

diagnosed and he was 
returned to a limited dut^ status 

On admission to this hospital the patient an- 
peared weU developed and well nounshed Coug^h 
and expectoration were very slight hemoptysis 
had nexer occurred Dyspnea on moderate ^e^xer- 
tion was the chief symptom The chest was em- 
physematous in contour The nght lung showed 

chial breathing and coarse rales, elsewhere the 
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Fig 1 Cnsc I Rocntgenograiii Jan 4 19-13 

bronchogrnm Jan 20 ]9-t3 


are a few simple but practical and useful 
hints in bronchography which are worthy 
of mention (a) Postural drainage before 
the introduction of the iodized oil is indi- 
cated in patients with moderate to copious 
quantities of sputum The same procedure 
should be repeated in all cases immediately 
after roentgen films have been taken, m 
order to assure maximum prompt evacua- 
tion of the oil from the lungs The likeli- 
hood of a complicating pneumomtis mil 
thus be minimized, and obscuration and 
faulty mterpretation of pulmonary shad- 
ows on subsequent films will be lessened 
{b) Durmg fluoroscopy, some of the hpiodol 
may perhaps be seen to have entered the 
stomach , if so, the prompt admimstration 
of a cathartic will eliminate the annoying 
symptoms of possible lodism (c) In cases 
of recent pneumomtis, m which the possi- 
bflity of underlymg bronchiectasis is sus- 
pected, bronchography should be deferred 
until at least two weeks after the complete 
disappearance of the acute episode, to 
prevent an exacerbation {d) A persistent 
bronchial filhng defect with hpiodol is 
significant and may mdicate orgamc ob- 
struction, with possible bronchiectasis dis- 
tal to the defect (e) Prior to consideration 
of pulmonary resection, adequate visualiza- 
tion with oil of all five lobes is desirable 


This IS best accomphshed in more than one 
sitting 

In this senes, 141 lobes were involved in 
101 patients The left lower lobe was most 
often affected, 78 tunes The diseased area 
not infrequently was obscured in whole or 
m part by the cardiac silhouette, and for 



Fig 2 Case 2 Roentgenogram March 28 IM 
bronchogram Apnl 12 1944 

Table II Anatomical Distrwutios and Tvpb of 
Ectasia in 101 Cases (141 Lob es Involved) 

Cases 

Unilobar GO 

Bilobar 30 

Tnlobar 3 

Left upper lobe 
Left lower lobe 

Right upper lobe 5 

Right middle lobe 

Right lower lobe 3- 

Cylindncal ^3 

Saccular 20 

ML\ed *^3 

that reason lateral or obhque x-ray films 
are essential One should not overlook 
bronchiectasis m the hngula of the left 
upper lobe Table II shows the anatomical 
distribution and the t 3 q)es of bronchiectasis 
encountered m this senes 

Five mterestmg and illustrative cases 
have been chosen for presentation 

CASE REPORTS 

Case 1 A33 \ ear-old white male with SLXjears of 

semce was admitted to the chronic chest ward on 
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Fig 3 Case 3 Roentgenograms made at end of inspiration and expiration Sept 3, 1946 



Jan 2, 1943, with a history of three attacks of pneu- 
monia since 1934 For the past seven >ears he had 
a cough productive of 1/2 to 1 oz of non-foul spu- 
tum He had a small hemoptysis m 1941 and was 
hospntahzed elsewhere, but no defimte diagnosis was 
made The patient also complamed of occasional 
mild chest pain and slight dyspnea The nght 
lung showed coarse riles m the second and third 
antenor interspaces A roentgenogram on Jan 4, 
1943, revealed very slight Imear mfUtration extend- 
ing outward from the nght hilum where a few small 
“honeycombed” areas were seen (Fig 1) Sputum 
exammations were negative for tubercle bacdh 
A bronchogram on Jan 20 (Fig 1) showed definite 
bronchiectasis in the nght upper lobe The soldier 
was a valuable man in his organization and was 
reclassified for limited duty within the continental 
limits of the United States 

Case 2 A 19-> ear-old white soldier with fixe 
months of mflitaiy- service was hospitalized March 
25, 1944 He gave a history of nght-sided pneu- 
monia in 1941 with chronic cough smce then, yield- 
ing about 1 oz daily of non-foul sputum He was 
somewhat dyspneic on exertion and had lost 23 lb 
m weight in two months The nght lung showed 
dullness and riles over the middle lobe, at the base 
of the axilla, and postenorh o\er the lower lobe 
The left lung was clear Slight clubbing of the 
fingers was present An x raj film of the chest, on 
March 2S (Fig 2), showed a nght sided paracardiac 
dcnsitv with linear infiltration along the morkmgs 
m the low er lung field The induction film showed 
similar findings The broneliogram, ipnl 12 (Fig 
2) rexealed bronchieetasis of the mixed tj-pe in- 
xoKing the lower jiortion of nght upper, nght 
middle and nght lower lobe The line of dutj 


status was ‘ no,’ 
from the army 


and the soldier was discharged 


Case 3 A 38 year-old white male with forty-one 
months of service was admitted Aug 29, 1945, be- 
cause of abnormal x-ray findings observed at the 
separation center The past history was most 
interesting In 1911, at the age of four years, while 
engaged in a fight with his brother, the patient held 
a safety pm in his mouth, which was aspmated into 
the chest Wheezmg, cough, and shortness of 
breath developed and the boy was treated for asthma 
for several years The first x-raj examination was 
made m 1917, when the safety pm was discovered 
m the left chest. In 1923, while boxing, the patient 
was struck on the thorax, and the following morning, 
he coughed up the pm ’ 

This soldier was m an mfantry division and had 
one year of overseas duty He was evacuated to 
the United States in March 1944, because, foUowmg 
hospitalization for malaria, the presence of abnormal 
pulmonary signs and a subsequent roentgen film 
indicated the possibility of tuberculosis He was 
m two general hospitals in this country for nine 
weeks Bronchiectasis was diagnosed and he was 
returned to a limited dul j status 
On admission to this hospital the patient ao- 
pe^d well developed and well nourished Cough 
and expectoration were very slight hemoptvL 
had never occurred Dyspnea on moderate exer- 
tion was the chief symptom The chest was em- 
phjsematous m contour The nght lung showed 
h>perresonance Oxer the left lung, also hyXer 
r«onm^ ivas marked except for an frea po’ste^orlv 
at the base close to the xertebral column where 
S bronchoxesicular to bron- 

lal breathing and coarse rales, elsewhere the 
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Fiff 4 Case 3 Bronchograra, Sept 10, 1945 

breath sounds were \ erj diminished There was no 
clubbing of the fingers Roentgen films (Fig 3) were 
obtained at the end of each phase of respiration 
It rras interesting to note the hyperaeration of the 
left lung with mediastinal shift and mediastinal 
pleural herniation to the left after deep inspiration, 
and the change in the volume and appearance of the 
right lung wnth shift of the mediastinum toward 
the mid line at the end of deep expiration The 
bronchogram (Fig 4) showed bronchiectasis in the 
left lower lobe behind the heart From a s^^pto 
matic point of view, the bronchiectasis was mild 
ApparentK , the emphi sematous changes following 
aspiration of the foreign bods were irreversible and 
predominant It is somewhat remarkable that this 
soldier tolerated bis militarj'- duties so well in the 
presence of this pulmonaiy' disability 

The induction x ray film could not be obtained 
The condition undoubted!} antedated entrance into 
the ann> , and the patient was discharged vta the 
separation center 

Case 4 A white pni’ate, age 20, was inducted 
June 21, 1945, and admitted to the hospital Oct 17, 
1945, with a historj of expectoration of blood that 
morning A simflar episode had occurred in 1942 
The patient had pertussis followed bj pneumonia in 
childhood Pneumonia (nght) was again diagnosed 
m the winter of 1941 As far back as he could re- 
member this soldier was subject to frequent attacks 
of broniiitis productive of scanty non fojil sputum 
He was well nourished and dei'cloped A few rales 


were present at the base of the nght lower lobe pos 
tenor]} There was no clubbing of the hngers 
A roentgenogram, Oct 18 (Fig 5), showed shght 
prominence of the bronchoi'ascular markings ex 
tending downward from the lower pole of the nght 
hilum A bronchogram, four da)^ later, reiealed 
definite bronchiectasis beneath the nght diaphrag 
maticshadow Thehistoiy^in thiscasewassuffioent 
to point to the proper diagnosis The hne of dutj 
status was "no, ’’and the soldier was discharged 
Case 5 The patient, a 21-year-oId white soldier, 
entered the hospital with primary atypical pnen 
, monia Because of slow resolution, with persistence 
I of cough and expectoration, bronchiectasis was sus- 
pected and confirmed by bronchography careful 
I history ehated no significant respiratory tract in 
, fection m the past There had been two previoas 
I arm} hospitalizations for "sore throat ’’ 



Fig 5 Case 4 Roentgenogram, Oct IS, 1945 
bronchogram Oct 22 1945, shoiring definite bronchi 
ectasis beneath the nght diaphragmatic shadow 

The date of mduction was March 22, 1943, and 
the x-ray film taken at that time was later obtained 
and interpreted as negative On Aug 27, 1945, the 
patient had a sore throat and bead cold The follow 
ing day he complained of anorexia, malaise, supra 
orbital headache, cough, and scanty expectoration 
He visited the dispensary and obtained temporar) 
rehef Subsequently, however the symptoms be 
came aggravated and on admission. Sept 3, 1945, 
the patient was acutely ill, ejanotic, dyspneic and 
febnle (103 8°) The leukocyte count was 9 300, 

with C8 per cent polymorphonuclear leukoc} tes A 

chest x-ray film (Fig 0) taken the same da} reirealed 
diffuse bilateral infiltration, more extensiy'e on the 
right The patient receired ox}gen for fixe dajs 
Because he was desperately sick, penicillin was giyen 
empmcally (120,000 units dafly) for six days mth 
out an} significant effect. The condition improy ed 
graducdl} and the patient became afebrile in about 
five yveeks Roentgen resolution was yreiy slow, as 


Vol 49 


Bronchiectasis Among Military Personnel 




3 DEC '45 


Fig 6 



6 Cased Successive roentgenograms (Sept 3, Oct 29 Opo q 

pneumonia and subsequent development of bronchiectasis as shoiim^y bronchoS"” rl' 

rved on the film of OcL 29 (Fie 6) Bv Dec 3 P T Qan 11 1946) 


observed on the film of OcL 29 (Fig 6) By Dec 3, 
•fo (Fig G) further clearing had occurred, with 
some residual basal linear infiltration, more evident 
on the left Cough continued, ivith about 1 oz of 
non foul sputum dail> A liberal time interval was 
allowed to elapse before injecbon of lipiodol to 
a\ Old fl rAntimrifT TT 


- - w 

ected soldiers ,was the mam medical obli- 
^stion with resDecf tn ^ 

hospital Pnr ? ^ 

ospital For vanous reasons, bronchos 

opy was not a routine procedure Ideally 

Fmaiu.onjan 11. bronchiectasis should 


- lipiCKlOl, to AXrAf^r 4 . I "* 1 

at oj^d a recurnng pneumonitis Fmalh . on Jan 11, ^ ^ Pabent with bronchiectasis 

194G, a bronchogram (Fig C) showed bronchiectasis ^t least one such evaminot 

lower lobe quesbonablv e\ammation Un- 

ItTiether the affected lobe was permanenth dam and nn ^ mtrmsic chances 

ise center nine dat Slater somebmes be discovered Pendino- 
DISCUSSION posibon, therapy consisted of ^ 

TTlQrtr^ < 


f j V , Luia paucnt was tran 

Icrrcd to a thoracic disease center nine dats later 

discussion Pos'uon, therapy consisted of ^^mr 

The diagnosis of bronchiectasis and the those postural dramage m 

prompt and proper d,spos.t.on of tte aP toSuo " >-cess.ve e^“ 

n A few patients received chemi 
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therapy, sulfadiazine orally or penicillin 
parcnterall)', but the period of observation 
was too short to permit a definite con- 
clusion as to Its value 

The hne of duty status was "yes” m 13 
cases and the patients were transferred to 
general hospitals (thoracic disease centers) 
for further evaluation, according to army 
directives For SS patients tlie hne of duty 
status was "no” 10 w'ere returned to 
limited duty and 7S were separated from 
the senuce These soldiers W'ere instructed 
about their disease and strongly ad\nsed 
to have close medical attention on return 
to anl life The curative effect of lobec- 
tomy m the hands of competent thoracic 
surgeons w'as emphasized to suitable pa- 
tients 

In all fairness it should be mentioned 
that a number of patients were seen with a 
history of bronchopulmonary symptoms, 
frequently in association wath abnormal 
physical and roentgen findmgs, in w'hom 
a presumptive diagnosis of bronchiec- 
tasis seemed justifiable but actual dilata- 
tion of bronchi could not be demonstrated 
b}’- bronchography These cases probably 
represent mstances of bronchitis with or 
without some degree of pulmonary fibrosis 
It IS inevitable that there will be a percent- 
age of normal bronchograms in any such 
clmical survey At the same time there 
were encountered cases of doubtful bron- 


long been recogmzed as an important etio 
logic agent in bronchiectasis More re 
cently, particularly durmg the war, pn- 
mary atypical or “wrus” pneumoma has 
attracted increasing attention, and the 
question of bronchiectasis as a comphea 
tion in such cases deserves consideration 
In what is probably the best article to date 
on the pathologic anatomy of atypical 
pneumoma, Golden (3) analyzed the 
changes in 42 autopsied cases To quote 

'Tlie acute dilatation of affected bronchioles n 
obsened fairb constant]! One noald expect that 
complications might ensue, such as chronic bron 
chiectasis To date no case in irhich this oecuntd 
]ms come to mr attention pathologicalli On the 
other liand, actual necrosis of bronchial walls was 
seen but once In the remainder of the cases the 
lesions u ere of two ti’pes In lesions of one tiT^ the 
bronchial walls were merelj edematous, congested 
and heaxnl} infiltrated with round cells It is per 
fectlj consistent with the known processes of repair 
that such lesions could resoh e without leanng anv 
appreciable damage In lesions of the other t\pe, 
frequently seen in the same case, one could demon 
strate m small bronchi and bronchioles marked dila 
tntion, destruction of the elastic fibers fragmenta 
tion of the muscle bundles and shredding of the 
reticular meshwork Sucli lesions probablj ««ld 
heal onh b> persistent dilatation and scar forma 
tion This IS not meant to implj that all such le 
sions could or would ever become clinicallj manifest 
as chronic bronchiectasis " 

Kay (4) reported 20 cases of broacbiec 
tasis (3 with reversible and 17 with per- 
manent damage) follotving attacks of 


chiectasis exiubitmg slight vanations of atypical pneumoma Apparently none 
the so-called normal bronchial tree As m of his senes had pulmonary symptonis 
other medical observations, the line of pnor to the pneumonia The inadence o 


cleavage between normal and abnormal is 
sometimes imperceptible and subsequent 
re-exarmnations alone can make the final 
deasion In this connection, reference 
should be made to what Blades and Dugan 
(1) have desenbed as "pseudo-bronchiec- 
tasis” — shght temporary bronchial dilata- 
tion which may follow primary atypical 
pneumoma and last for one to three 
months, with eventual reversion to nonnal 
Such a term, however, is confusmg, "re- 
versible bronchiectasis,” as used by Fleisch- 
ner (2) is more logical ^ ^ 

Pneumoma, espeaally of the bacterial, 
lobular, and slowly resolvmg type, has 


bronchiectasis was not known 

It may appear superfluous to mention 
that m this connection one should be cer- 
tain that the patient was first aflSlicted with 
atypical pneumonia There is no doubt 
that m the past few years this disease has 
been over-diagnosed m many army m- 
staUations The difficulty of ddferentiat- 
mg borderlme cases of atypical pneumonia 
from bacterial pneumoma and influenza 
is only too often apparent and the problem 
IS further aggravated by the fact tiat sec- 
ondary bactenal invasion may probably, m 
some mstances, be superimposed on the 
inrus infection It should also be recalled 
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that acute inflammatory exacerbations 
may occur m assoaation with pre-existmg 
bronchiectasis and chrome mterstitial 
pneumomtis 

At this hospital, bronchograms were 
done on patients with at3Tncal pneumonia 
who had very slowly resolvmg or recurrent 
episodes with persistence of abnormal 
physical and/or roentgen signs In only 9 
cases was there defimte evidence of bron- 
chiectasis Unfortunately this cannot be 
expressed on a statistical basis Some of 
the remamder may represent, as Kay has 
suggested, mtermediate changes m the de- 
velopment of bronchiectasis, but only a 
prolonged follow-up could furmsh the cor- 
rect answer The problem is of mterest 
and importance, and further study m this 
direction is necessary One thing is cer- 
tain To tmmmize bronchiectasis as a 
comphcation, the ideal solution is to re- 
fram from retummg soldiers to duty until 
maximum clearing has occurred on physi- 
cal and x-ray exammation 

SUMMARY AND CONCLUSIONS 

1 One hundred and one patients with 
bronchiectasis, diagnosed by bronchog- 
raphy, were adnntted durmg a four-year 
period (1942-1945, mclusive) to a large 
army hospital The pertment chmeal and 
roentgen features are reviewed 

2 The chief function at this hospital 
with respect to this condibon was the di- 
agnosis and proper disposition of the bron- 
chiectatic patient Eighty-eight soldiers 
had the disease pnor to induction , 78 were 
discharged from the service and 10 were 


returned to hrmted mihtary duty Thir- 
teen soldiers who contracted the disease 
m hne of duty were transferred, according 
to army directives, to appropriate general 
hospitals for further study 

3 Bronchiectasis is a common disease 
A plea IS made for its early recogmtion 
It may exist m the absence of classical 
s)miptoms and signs The screemug proc- 
ess on mduction is not always conclusive 
Furthermore, 39 of the hospitahzed sol- 
diers had negative or relatively negative 
plam roentgenograms A careful history 
and a healthy suspicion of bronchiectasis 
will frequently lead to the diagnosis, but — 

4 Bronchography is the only certain 
method of confirming the diagnosis Sev- 
eral useful pomts m bronchography are 
mentioned The anatomical distribution 
and the type of bronchial ectasia encoun- 
tered in this senes are tabulated The 
left lower lobe was most commonly m- 
volved and cyhndncal dilatation was most 
often noted 

5 The role of pnmary atypical pneu- 
monia m the development of bronchiecta- 
sis IS discussed 

B S Pollack Hospital for Chest Diseases 
100 Clifton Place 
Jersey City 4, N J 
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SUMARIO 


Bronquiectasia en el Personal Mihtar 


Durante un cuadnemo (1942-1945) in- 
gresaron en uno de los m4s grandes hospi- 
tales mihtarcs de los E U A 101 enfermos 
con bronquiectasia diagnosticada por la 
broncografia Ochenta } ocho padecian 
de la enfermedad desde antes de su mgreso 
en el ej^rcito 78 fueron dados de baja 
del sortncio mihtar v 10 fueron reintegrados 


lua jLiias 


^uuLrajeron la 

atecadn mientras Servian en el ej6rato 
fueron trasladados para estudio ulterior a 
hospitales generates apropiados 
La bronquiectasia es una enfermedad 
frecuente, y aqui se aboga en pro de su 
reconocimiento temprano Puede existir 
aun faltando los smtomas y signos cldsicos 
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therapy, sulfadiazine orally or penicillin 
parenterally, but the period of obsen'’ation 
was too short to permit a definite con- 
clusion as to Its value 
The hue of dut)^ status was “yes” m 13 
cases and tlie patients were transferred to 
general hospitals (thoracie disease centers) 
for further evaluation, according to army 
directives For SS patients tlie line of duty 
status was “no” 10 Mere returned to 
limited duty and /S were separated from 
the scnnce These soldiers M'ere instructed 
about their disease and strongly advised 
to have close medical attention on return 
to ainl life The curative effect of lobec- 
tomy m the hands of competent thoracic 
surgeons ivas emphasized to suitable pa- 
tients 

In all fairness it should be mentioned 


long been recognized as an important etio- 
logic agent in bronchiectasis More re 
cently, particularly during the war, pn 
mary atypical or “virus" pneumoma has 
attracted increasmg attenbon, and the 
question of bronchiectasis as a comphca 
tion m such cases desen'^es consideration 
In what IS probably the best article to date 
on the pathologic anatomy of at}^^! 
pneumoma, Golden (3) analyzed the 
changes in 42 autopsied cases To quote 

‘ The acute dilatation of affected bronchioles is 
obsencd fairh constanth One would expect that 
complications might ensue such as chronic brim 
chiectasis To date no case in which this occurred 
has come to m\ attention patliologicall) On the 
other hand, actual necrosis of bronchial walls was 
seen but once In the remainder of the cases the 
lesions were of two ti pes In lesions of one t\ pe the 
bronclual walls were merelv edematous, congested 


that a number of patients were seen ivith a 
historj’’ of bronchopulmonar}'’ s3Tnptoms, 
frequently m assoaation mth abnormal 
physical and roentgen findmgs, in whom 
a presumptive diagnosis of bronchiec- 
tasis seemed justifiable but actual dilata- 
tion of bronchi could not be demonstrated 
by bronchography These cases probably 
represent instances of bronchitis with or 
without some degree of pulmonary fibrosis 
It IS ine\utable that there ivill be a percent- 
age of normal bronchograms m any such 
chnical survey At the same time there 
were encountered cases of doubtful bron- 


and heamh infiltrated with round cells It is per 
fectlj consistent with the known processes of repair 
that such lesions could resolve without leaving any 
appreciable damage In lesions of the other type, 
frequenth seen in the same case, one could demon 
strate in small bronchi and bronchioles marked dila 
tation, destruction of the elastic fibers, fragments 
tion of the muscle bundles and shredding of the 
reticular meshwork Such lesions probably could 
heal only by persistent dilatation and scar forma 
tion This IS not meant to imply that all such le 
sions could or would ever become clmically manifest 
as chronic bronchiectasis " 

Kay (4) reported 20 cases of bronciiiec 
tasis (3 with reversible and 17 with per 
manent damage) following attacks of 


chiectasis exhibitmg shght vanations of atypical pneumonia Apparently none 


the so-called normal bronchial tree As m of his senes had pulmonary symptoms 
other medical obsenmtions, the hue of pnor to the pneumoma The madence of 


cleavage between normal and abnormal is 
sometimes imperceptible and subsequent 
re-exammations alone can make the final 
deasion In this connection, reference 
should be made to what Blades and Dugan 
(1) have descnbed as “pseudo-bronchiec- 
tasis” — shght temporary bronchial dilata- 
tion which may follow primary atypical 
pneumoma and last for one to tliree 
months, with eventual reversion to normal 
Such a term, however, is confusing, “re- 
versible bronchiectasis,” as used by Fleisch- 
ner (2) is more logical 

Pneumoma, espeaally of the bacterial, 
lobular, and slowly resohnng type, has 


bronchiectasis was not known 

It may appear superfluous to mention 
that m this connection one should be cer- 
tam that the patient was first afllicted with 
atypical pneumoma There is no doubt 
that m the past few years this disease has 
been over-diagnosed m many army m 
stallations The difiiculty of differenbat- 
mg borderhne cases of atypical pneumonia 
from bacterial pneumoma and influenza 
IS only too often apparent and the problem 
IS further aggravated by the fact that sec- 
ondary bacterial mvasion may probably, in 
some instances, be supenmposed on the 
nrus infection It should also be recalled 
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S tudies of the uptake of radioactive 
lodme by the normal and hyperfunc- 
tiomng thyroid gland m adults have been 
pubhshed by Hamilton and Soley, Hertz, 
Roberts and Salter, (1, 2) and others 
Hamilton, Soley, Reilly, and Eichom have 
reported on lodme studies m a small senes 
of cases of childhood hypothyroidism, m- 
cludmg some with goiter (3) Most of 
their tests were made with eight-day lo- 
dme con tainin g an appreciable admixture 
of stable lodme, with such matenal the 
apparent uptake is always much less than 
with a “earner-free” preparation m which 
all the iodine is radioactive 

Smee the search for an unambiguous 
mdicator of thyroid function m children, 
particularly m infants, stiU contmues, 
the present study was undertaken m the 
hope of achievmg this goal 

Eight-day radioactive lodme ear- 

ner-free, was obtamed from the cyclotron 
laboratory of the Massachusetts Institute 
of Technology m dilute solution of sodium 
iodide The amount of the latter was so 
small as to be considered physiologically 
neghgible The matenal was admmistered 
quantitatively by mouth, a stomach tube 
being used m the case of mfants and unco- 
operative small children The subjects 
were not fasted The doses vaned from 
20 to 40 microcunes (contaimng not more 
than 2 micrograms of iodine) m about 20 
c c of solution Smaller amounts were 
given to babies than to older children, but 
they were not calculated accurately on a 
weight basis 

The relatn e quantities of the lodme con- 
centrated m the thyroid glands were de- 


termmed by measurements with a shielded 
Geiger counter placed m a fixed position 
over the front of the neck These were 
related to the administered doses by meas- 
urements m the laboratory with a “phan- 
tom” set-up approximatmg the geometri- 
cal relationships with the patient When- 
ever possible, all urme was collected for 
two successive 24-hour periods for measure- 
ment of the amount of lodme excreted 
"Pathological cases were selected chiefly 
on the basis of medical mterest, this re- 
sulted m the study of infants and children 
of from three weeks to fourteen years 
To eliminate differences m uptake due to 
possible variations m the matenal received 
from the cyclotron, an effort was made to 
study a control child of the same age and 
of approximately the same size simultane- 
ously with each patient The controls all 
came from the hospital population While 
none showed features which justified the 
suspiaon of “glandular” disorder, no mat- 
ter how vague, only a few were stnctly 
well children The majonty were suffer- 
mg from, or m convalescence after, vari- 
ous illnesses, such as infection, diarrhea, 
or nutntional disorder, which can certainly 
be conceived to have affeeted temporarily 
the state of activity of the thyroid gland 
The precaution of studymg a control at 
the same time as the patient proved un- 
necessary, smee significant variations m 
the quahty of the test matenal were not 
detected 

i Fifty-four subjects are mcluded in this 
report, two or three tests were done on a 
few Twelve were infants under one year 
Of these, 11 were controls, the other had 
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AdemSs, 39 de los soldados hospitahzados 
mostraron radiografias simples negativas 
o relativamente negativas Un interroga- 
tono cuidadoso y una sospecha jusbficada 
de la existenaa de bronquiectasia conduci- 
rdn frecuentemente al diagndstico acertado, 
pero la broncografia constituye el {inico 
m6todo seguro para confirmarlo La na- 
turaleza e mtensidad de la ectasia y su 


locabzacidn pulraonar pueden avenguarse 
fdcilmente en esa forma En la sene ac 
tual el 16bulo infenor del pulmdn izquierdd 
representd el asiento mds frecuente y la di 
latacidn cilmdnca la forma predominante 
DiscOtese el papel desempefiado por la 
neumonfa pnmana atipica en la producaon 
de la bronqmectasia pero sm Uegar a con 
clusiones estadfsticas 





Vol 49 


Uptake of Radioactito Iodine by the Thyroid 


203 


Case 


L R 
A P 
R E 
M C 
R P 
D D 

E S 
A R 
J P 
C P 


Tablb II Urinar\ Excretion of Radioactive Iodine in Controls 
(Per Cent of Oral Dose) 


0-8 Hours 8-16 Hours 16-24 Hours 24-48 Hours 


44 

28 

33 

19 

25 

25 

7 

21 

13 

35 

26 

9 


4 3 

13 4 

8 9 

10 7 

5 13 

No specimen 12 


Two days’ specimens assembled 

44 8 Incomplete 0 

49 0 11 2 

Lost 26 11 19 


Total 


79 

69 

77 

Incomplete 

66 

Probably 

incomplete 

68 

Incomplete 

62 

Incomplete 


Table III Per Cent of Radioactive Iodine in Thyroid Glands op Abnormal Subjects 





Per Cent 

Per Cent 

Case 

Diagnosis 

Age 

Uptake, 

Excretion, 


48 hr 

48 hr 

mown Thyroid Disorder 




S B 

Sporadic cretinism 

2 mo 

Less than 1 


E M 

Sporadic cretinism 

16 mo 

Less than 1 


T A 

Sporadic cretinism 

2yT 

Less than 1 


L B 

Sporadic cretinism 

14 yr 

Less than 1 


J A 

Surgical myxedema 

12 yr 

Less than 1 

70 

J R 

Graves' disease 

9 yr 

60 

Less than 10 

J M 

Graves’ disease 

10 yr 

34 


V S * 

Slightly enlarged thyroid 

Probably diffuse colloid goiter 

14 yr 

20 

49 

C P 

Colloid adenoma of thyroid 

12 yr 

3 



No evidence of hypothyroidism 

Repeated test 


3 

71 

Other Abnormals 




A P 

Dwarfism 

7 mo 

6 


L G 

Dwarfism, extremely questionable hypothyroidism 

non- 2 yr 

8 



responsive to treatment 




J F 

Dwarfism 

2 yr 

6 


D K 

Dwarfism, questionable hypothyroidism 

7 yt 

5 


A N 

Dwarfism 

8 yr 

21 

54 

M N 

Dwarfism nutritional difficulty 

9 yr 

17 

44 

P F 

Dwarfism 

12 yr 

0 5 

87 

D 0 

Progena (?) 

16 mo 

30 



After 2 months on thiouracil 


11 



Four months after stopping thiouracil 


21 


D T 

Gargoyhsm 

2 yr 

9 


L B 

Slight sexual precocity 

Adrenal-corUcal tumor (?) 

3 yr 

21 


S H 

Hypoparathyroidism (idiopathic) 

No evidence of hypothyroidism 

10 yr 

6 


D B 

Pheochromocytoma of adrenal 

12 yr 

13 

64 


± .us imLiuui imu uecn on loninc inerapy tor six monuis, it nad not been discontinued prior to the test H( 
basal metabolic rate cholesterol and blood iodine nere all normal She was suspected of hyperthyroidism bi 
coulcl not be expected to shoo an elevated radio iodine uptake under these circumstances 


With the exception of the patient men- 
tioned in the pretnous paragraph, only 
patients mth clear-cut hypothyroidism 
had values so low However, qia/e low 
concentrations nere observed not only m 
those mdividuals who presented unequivo- 
cal etudence of hypothyroidism but also 
in some \sho failed entirely to suggest this 


possibility Attention may be drawn tc 
P F , a white boy of twelve years whost 
stature was about that of a six-year-old 
The history, physical features, and labora 
torj evidence pointed to non-endocnm 
dwarfism or, at most, to dwarfism due tc 
unique defiaency of the growth-promoting 
secretion of the hypophysis The low re 



202 


Edith H Quimby and Donovan J McCune 


Aajtut I9r 


Table I Per Cent op RADroACriiE Iodine in 
Tin-RoiD Gland in Controls at 48 Hours Apter 
Oral Administration 


Infants to 

Children 

Children 

1 )car 

1-4 >ears 

5-14 jenrs 

Marne Per Cent 

Name Per Cent 

Mamc Per Cent 


T P 

10 

E G 

10 

M B 

10 





(adult) 


M F 

7 

P M 

4 

L A 

15 

P C 

16 

D A 

7 

B B 

9 

J L 

15 

R H 

11 

L R 

IS 

W T 

10 

J G 

12 

A P 

15 

J B 

11 

G M 

15 

H G 

13 

1^ P 

0 

E S 

10 

R E 

12 

H V 

12 


— 

J P 

20 

P T 

9 

A\ erage 

9 9 

M M 

15 

u r 

20 

<r “ 

3 3 

S T 

13 

i: G 

17 



M C 

11 






A R 

12 

A\cragc 

12 3 



R P 

17 

<T ■» 

3 7 



E S 

12 





D D 

12 





A\T:ragc 

13 5 





cr *=« 

2 9 


Total mean 12 0 

! <r 

w (5 



been recognized as a cretin at the age of 
three iveeks Fifteen were between one 
and four years of age, 7 were controls as 
defined above, 2 were classical cretins, 
1 showed some features of hypothyroidism 
which were not modified by treatment, 2 
were dwarfs, in 1 the diagnosis was 


“gargoylism” , 1 was suspected of progena, 
a disorder associated inth some of the 
features of hypothyroidism, and the last 
e,\hibited features of moderate sexual 
precocity Twenty-seven were more than 
four but less than fifteen years of age Of 
these 2 had unmistakable hypothyroidism, 
2 Graves’ disease, 1 questionable hyper- 
thyroidism Four were dwarfs, of these, 
1 showed debatable signs of reduced thy- 
roid fimction One had a colloid goiter of 
small dimensions and showed no evidence 
of alteration of thyroid function One had 
an adrenal pheochromoc)d:oma, and 1 idio- 
pathic hypoparathyroidism without evi- 
dence of hypothyroidism Fifteen served 
as controls— again m the sense already 

defined , , ,, 

Measurements on a few children w^e 
started shortly after admmistration of the 
matenal and earned out at mte^als 
the day for several dprs thereafter 
SiS were misured only daily for a few 


days and then at longer intervals It was 
found that the values are substantial!) 
constant from the first through the fourth 
day, when correction is made for radioac 
tive decay Therefore, for convenience 
of companson, the 48-hour readuig was 
arbitranl}’’ selected These 48-hour read 
mgs for the controls are given in Table I, 
ivith averages and standard denahons 
Measurements of excretion were possible 
m only the five- to fourteen-year group and 
not in all of these Some specimens were 
frequently lost The available data for 
controls are given m Table II It appears 
that excrebon is rapid and that the totals 
are fairly constant but would not be sabs 
factory as an mdex of uptake 
Table III presents the data rdatmg to 
the concentration of lodme in the ned 
region of the hypothyroid and hyperth) 
roid individuals and of thpse who had, or 
for one reason or another may be consid 
ered suspect of, some endocrine disorder 
The few observations that were made 
on the excretion of lodme m the unne ot 
these mdividuals appear m Table IV 

DISCUSSION 

In view of the prelimmary character of 
this commumcabon and the limited 
of the data, it does not appear warranted 
to discuss them m great detail 
s As regards the controls, the mean value 
for uptake is 12 0 per cent with a standard 

deviabon of 3 6 r 

One feature stauds out m the group oi 
abnormal subjects, namely, the extrem y 
small retenbon m the case of the mihn 
uals with indisputable hypothjvoidisni ' 
J A suffered from complete athyre^s 
occasioned by the inadvertent , 

a small, spherical mid-lme und^c^ 
thyroid gland which was erroneously taxen 
to be a thyroglossal duct cyst Her up 
take was essenbally zero The cretos, 
though their defect of glandular substance 
appeared to be complete on ^1*"^ 
grounds, concentrated enough iodine 
suggest that traces of the gland were pres- 
ent, thus confirming a common anatonuc 
observabon m cretinism 
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SUMARIO 

AbsoTcwSn de Yodo Radioactivo por el Tirbides de los Ninos 


La admimstraadn a los mfios, incluso 
lactantes, de yodo radioactivo, sm porta- 
dor, por via bucal, a dosis de 20 a 40 mib- 
cunes va segmda de concentraadn y re- 
tencidn en el tiroides de cantidades que 
varlan de aproximadamente 12 por aento 
en personas sm distiroidia manifiesta a 
vanas veces dicha cifra en el bipertiroi- 
dismo y menos de 1 por aento en los hipo- 
tiroideos tfpicos Encu&itranse afras con- 
siderablemente infenores al promedio, y 
de cuando en cuando tan bajas como las 
del hupotiroidismo indudable, no s61o en 
mdmduos dudosamente hipotiroideos sino 


tambi&i en algunos cuya funcidn tiroidea 
queda mis aM de toda sospecha clinica de 
msufiaenaa Estas bmitaaones de la 
interpretaadn dependen sm duda en parte 
de que tanto el hipertiroidismo como el 
hipotiroidismo son estados relativos de 
mtensidad vanable Sm embargo, el estu- 
dio no numinco de los datos dispombles 
mdica que cabria obtener resultados mis 
netos mediante una estandardizaadn mis 
cuidadosa de la prueba con respecto, entre 
otras cosas, a la previa mgestidn de yodo 
por el enfermo y el estado de su salud en la 
fecha de la observacibn 


{For discussion of this paper, see page 229) 
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Tadle in Excretion of Radioactive Iodine in the Urine of Abnoriial Sdbjects 

(Per Cent of Dose) 


Name 

0-8 Hours 

8-lG Hours 

J6-24 Hours 

2d Day 

3d Day 

Total 

J A 

Tirst 24 hours 


32 

32 

G 

70 

Y S 

first 24 hours 


30 

19 


49 

J R 

8 

I css than 1 

Less than 1 

Less than 1 


Less than 10 

p r 

50 

3 

20 

14 


87 

A N 

30 

4 

14 

C 


64 

C P 

Lost 

26 

11 

12 


Incomplete 

Repeat 

35 

15 

10 

T 


71 

D B 

0 

10 

11 

8 


04 

M N 



39 

5 


44 


tention and rapid excretion of iodine can 
certainly not be ascnbed to hypothjToid- 
ism of any recognizable vanety or degree 
Since the bey came from a part of the coun- 
try where iodized table salt is commonly 
used, saturation of the gland is a possible 
explanation, but the history failed to re- 
veal information on this pomt His basal 
metabolic rate, calculated by three stand- 
ards, was -f-GO However, this is doubtless 
wrong It should be pointed out that there 
are no satisfactory standards for dwarfs 
C P had a small colloid adenoma of her 
gland but was normal m all other respects 
The idiopathic or cryptogenic hypopara- 
thyroidism which S H exhibited was not 
accompanied by any signs whatever of 
reduced function of the thyroid gland 
A second but somewhat less impressive 


feature m the group of abnormal subjects is 
the high value m the two cases of Graves’ 
disease and the elevated retention in the 
single case of what is probably progena 
As was stated in the introduction, the 
excretion of iodine in the unne was con- 
firmatory of the uptake by the gland Dis- 
crepant results should serve to call atten- 
tion to the possibihty of techmeal error in 
one or the other of the measurements or 
to the loss of specimens of unne Since in 
young children the need to coUect unne 
Quantitatively over a considerable penod 
of time imposes a senous restnebon on the 
feasibihty of any test, this part of the study 
has not been pursued with great zeal 


conclusions 


The admimstration 
dren, by the oral route, 


to infants and chil- 
of earner-free radio- 


active lodme in doses of from 20 to 40 
microcuries is followed by concentrabon 
and retention within the thyroid gland of 
amounts which vary from about 12 per 
cent in those without evident thyroid dis 
order, upward to severalfold this value in 
hyperthyroidism and downward to less 
than 1 per cent m those who are typically 
hypothyroid Values considerably below 
the mean, and occasionally as low as those 
in unmistakable hypothyroidism, are found 
not only m mdividuals who are only dubi 
ously hypothyroid but also m some whose 
thyroid function is quite beyond clmiwl 
suspiaon of insufficiency These hnuta 
tions to interpretation doubtless depend in 
part on the fact that hyperthyroidism and 
hypothyroidism are both relative states 
and show variability of degree However, 
non-numencal examination of the data sug 
vests that sharper results could be oD 
tamed by more careful standardization o 
the test -with respect, among 
to the patient’s previous intake of lOom 
and the state of his health at the time o 
the observation 
630 w lesth St 

New York 32, N V 
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during the prehminary studies in which 
the method was developed (6) 

MATERIAL AND METHODS 

After the thyroid tissue contaming the 
radioiodme has been preserved, dehy- 
drated, and embedded according to usual 
histologic procedures, the parafiEin sections 
are cut at 10 n or less The nbbon is sepa- 
rated into groupsj contaming two or more 
sections These are then placed on the 
surface of water m a Petn dish at the proper 
temperature to produce spreadmg of the 
sections (approx 42° C ) After the sec- 
tions have expanded, the Petn dish is 
taken mto the photographic darkroom and 
dropped gently into a larger bowl of cool 
water, allowing the nbbons to float free 
Then, m the dark and m front of a dim 
red safe-hght, the red insensitive film or 
plate IS slipped under a stnp of tissue sec- 
tions The stnp is held against the emul- 
sion with a nee^e or small brush, and the 
plate plus the tissue is removed from the 
water The preparation is dned and 
stored upnght m a hght-tight box The 
following day the plates are immersed in 
xylol until the parafiln has been removed 
The plates are then returned to the storage 
contamer until the radiation exposure has 
been completed The proper exposure time 
IS determined by tnal and by amount of 
activity as mdicated by the Geiger counter 
When the exposure to the radiation has 
been completed, the photographic plate 
with the tissue section still m place is de- 
veloped, fixed, and washed, and is allowed 
to dry before further processing The 
tissue IS then stained with Hams’ hema- 
toxylin (over stain-wash-acid water-wash- 
alkaline water-wash) and counterstamed 
with eosin The preparation is dehydrated 
m alcohols, cleared in xylol, and mounted 
m clante, or balsam 

Lantern slide plates, Eastman median 
contrast, are satisfactory for the auto- 
graphs The 2 X 2-inch size is convenient 
for the tissue-autograph preparation and 
tlie 3 1 '4 X 4 1/4-mch size is used for the 
older method in which the microscope shde 
containing the tissue is taped to the photo- 


graphic plate dunng the radiation expo- 
sure It is best to produce both types of 
autographs as a check on proper develop- 
ment and penetration of solutions, etc 
The lantern shde plates are reasonably 
radiosensitive, the gram is fairly uniform, 
and it IS possible to stam the tissue section 
on the plate without making the color of 
the emulsion too heavy The tissue-photo- 
graphic plate preparation should be dried 
as often as possible, solutions should not 
be warm, and strong acids are to be 
avoided 

Dental x-ray fihn (Eastman ultra-speed 
safety film) is more sensitive to the radia- 
tion, but the final preparation is not as 
clear as when lantern shdes are used The 
film IS used when quick results are desired 
Recently, sections of a thyroid adenoma 
contammg radioiodme produced satisfac- 
tory autographs mth a radiation exposure 
of only sixteen hours An hour later the 
preparations had been stamed, mounted 
m glycerme jelly, and were bemg studied 
under the rmcroscope Permanent prepa- 
rations may be made with film, but the 
stammg of the film is heavy and it tends to 
curl in the xylol Colormg of the film may 
be avoided to some extent by stammg the 
tissue m toto (acetocarmme or alcohohe 
eosin) as it is bemg preserved Care must 
be exerased, however, not to wash -out the 
stam completely in subsequent treatment, 
and a counter stam must be added afte'- 
the tissue has been mounted on the film 
If the film IS dried m air, after the tissue 
has been stained, then rapidly put through 
the alcohols and xylol, the tendency to 
cml will not be great The fihn may then 
be trimmed, mounted m balsam, and held 
flat while drymg by means of a small 
weight on the cover shp The tissue may 
also be stamed with Hams’ hematoxyhn 
(either before dehydratmg, or later as the 
sections are spreadmg m the warm water) 
before it is placed on the film, but agam 
most of the stam is lost m subsequent 
treatment A mordant, feme alum, may 
be added to the presenntive (7) so that 
later, when the tissue-autograph prepara- 
tion IS immersed in non hematoxylin, the 
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studying lodtne problem was published by Baauger and 
uptake of thyToid tumors is to make Leblond (5) This consists of remoLgS 


radioautographs of thm sections of the 
tissue The usual procedure (1-1) is to 
place the tissue section, mounted on a 
microscope shde, against a photographic 
emulsion for a suitable time m the dark 
After the radiation exposure, the two plates 
are separated The photographic image is 
developed, the tissue section is prepared 
for histologic examination, and the two are 
compared In most instances the auto- 
graphs give clear evidence as to whether the 
tissue has accumulated radioiodme and, if 
so, in what general region The plate con- 
taimng the autograph may be superim- 
posed on the tissue preparation to penmt 
further localizabon of the radioiodme 
With this method, the exact location of the 
radioiodme is difficult to determme, as at 
higher magmficabons the ahgnment of the 
two preparabons becomes arbibary’’ and 
the outlines of the denser areas of the auto- 
graph are not distmct 

It IS apparent that closer contact be- 
tween the tissue and the photographic 
plate is to be desired, also, that a more ob- 
jecbve ahgnment of the bssue and auto- 
graph would be obtamed if the two did 
not have to be separated after the radia- 
bon exposure had been made It occurred 
to us that, as one of the standard proce- 
dures m nucrotecnmc is to float paraffin 
secbons onto the rmcroscope slide, it 
would be worth while to try such a method 
of moimtmg tissue directly on a photo- 
graphic plate It seemed probable that 
the bssue would adhere to the photographic 
emulsion and would permit passage of the 
photographic chemicals as well as those 
used 'in the histologic techmc At the 
bme that preparations for this experiment 
were under way, a method of attacki n g this 
~lAwpted for publication in March 1947 


emulsion from an unexposed lantern sMe 
and spreading it over the tissue section. 
After proper exposure to the radioactive 
material contained m the bssue, the emul 
Sion IS developed and fixed The prepara 
bon IS then subjected to the usual histo- 
logic staimng procedures This method 
perrmts close contact between the tissue 
and the photographic plate Also, the 
histologic preparabon and the autograph 
are automabcalJy superimposed 
This method seemed to offer a solution 
of the problems outhned above, so it was 
tned along with the usual technic The 
results were better than with the older 
method, but several objecbonable features 
developed The bansposed emulaon 
vaned in thickness, developed a heavy 
“fog," softened easily, and tended to hft 
away from the bssue secbon The emul 
Sion became heavily stamed, and study at 
high magmflcabon was difficult No doubt 
some of the faults were due to mexpenence 
and could have been ehmmated m tune 
It seemed adnsable, however, to tiy 
mounbng the bssue directly on a photo- 
graphic plate This method has been 
found to be satisfactory, and results are 
much better than those prevuously ob 
tamed 

Secbons of thyroid adenoma, etc , con 
taimng radioiodme produce good bssue 
autographs as the folhcles are usually sur- 
rounded by stroma so that the localizabon 
IS more distmct than when several follicles 
are close together and their radiabon fields 
overlap This rejxirt will be limited to a 
demonsbabon of results attamable with 
radioiodme m human thyroid tumors, but 
the method is applicable to other radio 
acfave substances and other bssues as w ell 
The thyroid region of the rat u as emploj'cd 
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Plate 11 A Photomicrograph (X c 520) of thyroid adenoma secDon mounted on photographic plate The 
individual grains of reduced silver in the emulsion may be seen Enough of the photographic image was m the 
same plane of focus as the tissue to permit this single picture showing the heaviest concentraDon of radioiodine to 
be mthin the follicle ,,, ^ ^ , 

B Photomicrograph (X c 620) of section of another thyroid adenoma mounted directly on photographic emul- 
sion The plane of focus is slightly below that of the cells and the heavy accumulation of r^uced silver grams 
may be seen in the region of the colloid 


tissue IS selectively stained Caution must 
be used if feme alum is employed to differ- 
entiate after hematoxylin, as it acts to re- 
duce the photographic image to some ex- 
tent 

If it IS desired to reduce the photographic 
image, the plate may be immersed m iron 
alum or a weak solution of permanganate 
(8) until the desired contrast has been 
reached 

RESULTS 

Two surgical specimens of thyroid aden- 
oma were provided through the courtesy 
of Dr V Kneeland Frantz, Department 
of Surgical Patliologj'^ These patients had 
been given 1 me of twenty -four hours 

before removal of the glands Material was 
remoied from these adenomas, and re- 
gions indicating the presence of radio- 
iodine (detected by Geiger counter) were 
preserved in Bourn’s solution, dehydrated, 
Tiid embedded in paraffin Sections iiere 


cut at 10 An autograph made in the 
usual way, t e , slide beanng tissue sepa- 
rate from photographic plate, is shown m 
Fig A of Plate I The corresponding 
tissue section is shown m Fig B of this 
plate It IS easy to determme the general 
location of the radioiodme with an auto- 
graph as distinctive m pattern as this one 
It may be determmed by inspection and by 
measurement that the radioiodme is chiefly 
at the base of the triangular section and 
in the lower part of the upper section 
Further localization is difficult, as at high 
power a certam region of the autograph 
appears very diffuse (Fig D, Plate I) It 
IS not easy to match Fig D with Fig E to 
determme the exact location of the radio- 
iodme The tissue-autograph preparation 
at low magmfication (X 2 15) is shown in 
Fig C of Plate I Although this specimen 
IS many sections removed from that of Fig 
B, it IS from the same region of the tumor. 
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Plate I\ A Photomicrograph of a section of thyroid carcinoma superimposed on the autograph 
which had been exposed and dc\ doped separately The plane of focus is that of the tissue (X c 100) 
B Photomicrograph (X c 100) of same tissue section and autograph as in 4, with the autograph in focus 
It raaj be seen that localization of the reduced sihcr grains is not good eten though the autograph and 
tissue appeared to match at low cr magnification 

C Photomicrograph (X c 100) of preparation m which tissue is mounted directly on photographic emul- 
sion The plane of focus is intermediate between that of the tissue and of the autograph It maj be seen 
that localization indicating presence of radioiodinc is much better than that shown in j 4 and B 

I) Photomicrograph (X 040) of a small region of same tissue as aboxe figures In this tissue auto 
graph preparation at high magnification the indundual grams of reduced siher may be distinguished 
An approxnnatioii of the resolution attainable with this method ma> be obtained bj using the diameter 
of crj throcj tes present as a scale 
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analysis of these cases will be pubhshed 
by the investigators concerned However, 
bnef mention of some of these observations 
serves to call attention to the type of de- 
tailed information that may be gamed by 
employmg tissue-autograph preparations 
For mstance, it appears that m the adeno- 
mas there is some correlation between 
radioiodme uptake and appearance of the 
tissue (heavy m growmg foUicles, diffuse 
m larger ones, and lackmg m degenerating 
ones) The concentration of radioiodme 
was less consistent with the appearance of 
the tissue m the carcmomas It may be 
seen m Fig A of Plate V that some of the 
folhcles concentrated radioiodme and ad- 
jacent ones contain much less In Fig 3 
of Plate V the concentration of this dose 
of radioiodme appears not m the region of 
follicles but m the stroma, where smalt 
groups of cells are apparently beg innin g to 
function One should not consider this 
finding as general, as we have recently ex- 
amined metastases from another case of 
thyroid carcmoma m which the more dif- 
ferentiated regions contamed the heavier 
concentration of lodme 

It IS evident from the illustrations and the 
above discussion that tissue autograph 
preparations wiU aid m the study of thy- 
roid function and may help m determmmg 


whether a certam case of thyroid neoplasia 
should be treated with radioiodme 


SUMMARY AND CONCLUSIONS 

By mountmg the tissue section directly 
on the photographic emulsion, it is pos- 
sible to obtam radioautographs which are 
automatically m ahgrunent with the his- 
tologic preparation This allows, m effect, 
a differential "staining” of either large or 
mmute regions that have concentrated 
radioiodme withm a certam period of tune 

Note It is a pleasure to acknowledge the techni- 
cal help provided by Miss Grace Clarke, Miss Estelle 
Sobel, and the other assistants of the laboratory 
The writer is also indebted to Dr G FaiUa and Dr 
Edith Quimby for their advice and encouragement 

Radiological Research Laboratory 
630 West 168th St 
New York 32 N Y 
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SUMARIO 

Radioautograffas de los Tumores Tuoideos 


Las preparacioues histo-autogrificas 
ayudardn en el estudio de la funcidn tiroi- 
dea y pueden ayudar a determmar sm 
dcbe o no tratarse con radio-yodo un caso 
dado de neoplasia tiroidea 
Montando el corte histoldgico sobre la 
emulsidn fotogrdfica es posible obtener 


radioautograflas que automdhcamente ali- 
nean con la preparaadn histoldgica, lo 
cual perrmte, en efecto, la “coloraadn’’ 
diferencial de regiones ya extensas o mmus- 
culas que ban concentrado radio-yodo 
dentro de aerto periodo de tiempo 


















Plate \ A Photomicrograph of tissue autograph preparation (X 300 scale 100 ji) from tissue talen from a 
thjTOia carcinoma The plane of focus is intermediate between that of the tissue and that of the autograph. 
Areas of hea\} radioiodme concentration arc indicated b> the darker regions 

B Photomicrograph of tissue autograph preparation (X 160 scale 100 / j ) from thyroid-carcmoma metastasis 
Regions of accumulated radioiodme arc indicated by the arrows 


photomicrograph of a follicle and adjacent 
tissue from the second case of thyroid aden- 
oma At this magnification ( X c 520), it 
IS not possible to photograph all of the 
developed gram in the same plane with the 
tissue The photograph actually shows a 
better localization of the gram within the 
folhcle than does the preparation newed 
through the microscope In the nucro- 
scope field, by focusing up and down, one 
sees that, although there is a greater con- 
centration of dots under the follicle, there is 
considerable “background” underneath all 
of the tissue Three follicles of the first 
case are shown in Fig B of Plate II at a 
magnification of c 620 The focus here is 
just below that of the tissue The gram 
appears dense withm the folhcles and e,\- 
tends with decreasmg densitj"- beyond 
their boundary Plate III shows a small 
region of an adenoma highly magnified (X 
c 950) The amount of reduced silver 
IS high under the upper folhcle, is shght 
in the smaller one to the left, and there 
IS practically none m the two lower ones 


Tissue-autograph preparations haie 
been made of two autopsy speamens of 
thyroid caranoma sent to us by Dr S i\f 
Seidlm, Miss Eleanor Oshiy, and Dr A 
A Yalow of Montefiore Hospital Ex- 
amples from the first case are shown m 
Plate IV The “regular” autograph pre- 
sents no distmct pattern, but by supenm 
posing the histologic preparation on the 
autograph (so that previously made marks 
on the two comade) it is possible to obtain 
satisfactory matchmg at low magmficabon 
Under shghtly higher magmfication it is 
found that the autograph is difi'use, and 
critical ahgnment is difficult (see Figs A 
and B, Plate IV) In the tissue-auto 
graph preparation the ahgnment remains 
mtact and locahzation of the radioiodme 
is emdent (Figs C and D, Plate IV) 

The “regular” autographs (histologic 
preparation separate from autograph), not 
shown m this paper, of the second case of 
thyroid caremoma are more distmctive in 
pattern and serve to check the findings of 
the tissue-autograph studies A cntical 
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cer of the prostate demonstrates that a 
chemical change m the mtemal environ- 
ment of the host has brought about a long- 
contmumg regression of a mahgnant neo- 
plastic process ” 

As suggested above, it is these and simi- 
lar reports that have led me to a review of 
my own cases Fust, however, it may be 
well to say somethmg about the madence of 
prostatic carcinoma Accordmg to the sta- 
tistics of the Metropohtan Life Insurance 
Co , carcmoma of the prostate accounted 
for 1 5 per cent of 127,740 cancers m their 
total number of msured This figure is m 
close agreement with that of Randall (16), 
who found an mcidence of 1 3 per cent m a 
senes of 1,215 necropsies Herzog (9), of 
Concepabn, Chile, beheves that 2 25 per 
cent of all cancers in men mvolve the 
prostate, and Moore (12), reviewmg the 
prostatic findings m a consecutive senes 
of autopsies, pomts out the nsmg ma- 
dence with advancmg age For 229 men 
dying between the ages of 51 to 90 the 
figure was 21 per cent 
The high madence of prostatic cara- 
noma m older men is explamed by the fre- 
quent occurrence of mahgnant change m 
the hypertrophied prostate Ewmg be- 
heved that 33 per cent of men beyond the 
age of sixty have some mcrease m the vol- 
ume of the prostate and quotes vanous 
authonties as claiming that 5 to 14 pei 
cent of these enlarged glands undergo 
mahgnant transformation (7) In view of 
these findmgs, the importance of early 
operation m prostatic hypertrophy is ob- 
vious if we are to forestall the develop- 
ment of cancer Young is said by Creevy 
(6) to have found only 3 4 per cent of a 
senes of 1,040 cases of prostatic cancer 
suitable for radical operation mth hope of 
cure Among 351 cases, Bamnger (3) 
found only 4 5 per cent in which the cancer 
was locahzed to the prostate and pen- 
prostatic tissues Bumpus (quoted by 
Cree\q,0 discovered bone metastases m 24 
per cent of his patients on the initial ex- 
amination, and Ferguson (8) stated that 
30 per cent of his patients came to him with 
metastatic lesions 


These facts are mentioned m explanation 
of the high percentage of failures m the 
treatment of prostatic cancer Charles 
Mayo IS quoted (11) as saymg that, what- 
ever one does, prostatic cancer is mcurable, 
an aphonsm which may require some modi- 
fication m view of the more recent work of 
Huggms and others (1, 2, 15, 17) 

Reports on the use of radiation in the 
treatment of prostatic cancer have long 
appeared m the hterature Bumpus, m 
1922, reported a senes of 217 cases treated 
with radium apphcations, but only 8 of 
this number were ahve after three years 
(5) In 1942, Bamnger (4) reported a 
senes of 352 cases treated by some form of 
irradiation — chiefly implantation of radium 
needles through the permeum or supra- 
pubicaUy — with a mmunum of surgical 
intervention Thirty-six (10 per cent) of 
the patients survived more than five years 
Of these, 15 died of carcmoma between the 
fifth and tenth year, while 21 (6 per cent 
of the total) were ahve and apparently 
free from cancer after five to nmeteen 
years In 2 cases (proved by biopsy) com- 
mg to neaopsy six and seven years, re- 
spectively, after treatment, no trace of 
cancer was found 

Thompson (19) beheved that complete 
surgical removal of even the smallest pro- 
static cancer is impossible because of its 
early invasive growth (Kahler, Baron, and 
August) At the Mayo Climc, from which 
his report comes, suspiaous nodules are 
irradiated and kept under observation 
YTien obstruction occurs, transurethral 
resection is done m addition to irradiation 
or orchiectomy Of 877 patients surviving 
operation (among a total of 887), 206 re- 
caved nradiation. chiefly by 200-kv 
roentgen rays Five-year results were avail- 
able for only 69 of these patients (treated 
prior to 1937) Of these, 14 5 pa cent wae 
stfll ahve 

The question anses How can radiation 
act on a carcmoma composed of such highly 
diffaentiated cells as are found m these 
prostatic neoplasms? In the case of ra- 
dium implantation, this is easily explamed 
by the cautenzmg action of the alpha and 
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TN VIEW or THE recent work on the treat- Hunger (13), in a discussion of the for^ 
ment of carcinoma of the prostate by going papers, placed testicular irradiation 
es ogens on the one hand and by castra- on a par with surgical castrabon, attnbut 
tion on e other, sometimes supplemented mg to each appreciable temporair un 
by irradiation of the suprarenals or the provement He did not consider estrogen 
pituitar)’’, the folloinng report of 25 cases alone a suffiaent adjunct to these measures, 
treated in the past ten j^ears is presented For maxinial stabilization he adnsed it- 
Fourteen of this number were proved by gional irradiation to and including theleiel 
biopsy , in the remainder, diagnosis was of the adrenals Such irradiation, he felt, 
based on clinical findings given coincidentallj’’ with the admimstra 

In a paper presented before the Amen- tion of estrogens, enhances the eiScacy of 
can Urological Association m 1044, Alyea their attack on the es-tragonadal hormonal 
(1) pointed out that, while tlie good imme- depots 

diate results of castration or diethylsblbes- Wattenberg and Rose (21) have distin 
trol m prostatic carcinoma are now estab- guished between the secretory and growth 
hshed, certain questions remain to be functions of the prostatic cancer cells, 
answered How long will the palliative holding that the growth factor is influenced 
effects persist ’ Will the patient hve longer during estrogen therapy by the change m 
and in greater comfort^ Are metastases secretory function The aad phosphatase, 
delayed or prevented ’ I\Tnch is to be pre- which is the enzyme produced by the car 
ferred, stilbestrol or orchiectomy, or a com- emoma, may fall to a low level foUowmg 
bmation of the two ^ Alyea's own senes of admuustration of estrogen, ivith consequent 
cases, treated by orchiectomy, numbered retardation of tumor growth, but sooner 
1 10 and included 40 m which the operation or later, even with a dimmished secretory 
had been done between two and three function, the growth function wdl gam 
years earlier From his personal observa- momentum Furthermore, some carcino- 
tions and a review of reported senes, he mas have a low secretory fimction but an 
concluded that life is prolonged and made active growth function, and in such cases 
more comfortable, though palhation is fre- \-ray therapy will be required 
quently temporary His last two ques- Huggins (10), five years after the intro 
tions he was unable to answer, but his own duction of endoenne therapy of prostatic 
preference, so far as treatment is concerned, cancer — m the form of orchiectomy or 
was for orchiectomy plus small doses of admmistration of estrogens — sought to 
stilbestrol postoperatively to inactivate evaluate the results of such treatment 
extragonad^ androgens In 18 or 20 cases treated by orchiectomy 

Stirhng (18), m a paper presented at the he obtained renussions of varying duration, 
same meeting, concluded that, while cas- though the disease was far advanced, with 
tration and estrogen therapy seem to be widespread skeletal metastases and an 
palliative, they neither prevent recurrence elevated serum phosphatase Five pa- 
nor retard metastasis Neither procedure, tients were ahve after five years, 4 ivith 
he beheved, would completely ehminate an- no emdence of tumor, but no claims of 
drogemc activity cure are made Huggms concludes merely 

"IXccepted for publication m December 194G that "the antiandrogemc therapy of can- 
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Eleven radium needles were implanted through the 
perineum 9 of 40 mm length, contaimng 2 66 mg 
each, giving 4 32 mcd , and 2 containmg 1 33 mg , 
giving 0 48 mcd dady The fact that the needles 
were arranged m the form of a tetrahedron 1 cm 
apart, indicates the enormous size of the tumor 
They were left m place for seven days, giving a total 
dose of 33 60 mcd , or 4,468 8 mg hr 
On removal of the needles, the ligneous mass had 
become soft and was greatly reduced in size, so that 
treatment with the radium pack was omitted All 
symptoms disappeared withm a month and the pa- 
tient was well seventeen years later 

Comment While no histologic proof of 
cancer was obtained in this case, the ex- 
perience of the urologists making the 
ongmal ex amin ation was such that a 
clmical diagnosis can be accepted as reason- 
ably conclusive * In any event, a patient 
suffering from serious urmary disturbances 
obtained rehef without operation and was 
still well after seventeen years In view 
of such a result, failure to give radium ther- 
apy to advanced prostatic lesions, whether 
bemgn or mahgnant, is a senous otmssion 

Case III J V V , age 70, complained of unnaiy 
disturbances beginnmg m April 1929 and increasing 
in seventy until retention occurred in March 1930 
Because of severe back pain over a penod of six 
months, he had been treated for lumbago In April 
1930, examination by Dr J Dfaz Munoz revealed 
an inoperable prostatic growth, the size of a man’s 
fist On Ma> 3, six radium needles were implanted 
in the neoplastic tissue, by way of the permeum, 
giving a dose of 17 28 mcd , or 2,298 mg hr in six 
da) s, at the end of which time they were removed 
From May 12 to May 14, a radium pack was apphed 
to the hypogastnc region for a dose of 12 0 mcd 
dail) The patient stood the treatment poorly 
however, and it had to be discontinued He left the 
hospital on May 17, at which time unnation was 
easy Unfortunately cachexia ensued, roentgen 
radiation could not be given for the severe lumbar 
pain, and death ensued from bone metastases in 
September 1930 

Comment While dysuna was reheved 
in this case, treatment could not be com- 
pleted ivith roentgen rays, and generaliza- 
tion of the neoplastic process wtis not 
halted Orchiectomy or irradiation of the 
testes might have proved useful 

’ Dr Gonzales Rioscco, at the Sixth Surgical Con- 
gress, held in Conccpci6n in Ma> 1910 said Rectal 
touch practised b> an cxpcncnccd specialist gi\ es the 
iiecessarj data tor diagnosis’ I belies c Uiat he is 
right 


Case IV E R , age 59, complained of dysuna, 
retention, and severe pam suggestive of lumbago 
He was exanuned by Drs Dfaz Mufioz and Kuschel, 
who found a greatly enlarged prostate and cara- 
noma Cystostomy showed the growth to be even 
more extensive than it appeared chmcally and con- 
firmed the impression of inoperability Vesical 
drainage was established, and fifteen days later eight 
needles of 2 66 mg of radium each (40 mm length, 
0 5 mm Ft filter) were implanted through the per- 
ineum, being permitted to remain for six days, for a 
dose of 23 04 mcd , or 3,064 mg hr Treatment was 
well tolerated and dysuna was promptly reheved 
The spmal metastases were not treated, and the 
patient died a year and a half later from generaliza- 
tion of the disease 

Comment In this case dysuna was re- 
heved and the patient felt weU enough that 
he did not wish to be treated for what he 
designated as his bearable lumbago The 
final histologic diagnosis (Dr Croizet) was 
adenocaremoma 

Case V G C D > age 59, was seen by Dr Diaz 
Mufioz m October 1929 with a hard, hgneous pdvic- 
prostatic mass diagnosed as caremoma He gave a 
history of dysuna smee August 1929, culmmatmg in 
retention Only m June 1930, however, after re- 
peated episodes of hematuna, was treatment ac- 
cepted At that time, six 40-mm needles, each 
contaming 2 66 mg of radium, with 0 5 mm Ft 
filtration, were implanted in the mass through a 
penneal inasion, being left for a dose of 23 03 mcd , 
or 3,044 mg hr Because of the severe hematuna 
and the presence of urethral nodules, a radium needle 
(2 66 mg ) in a small catheter was introduced into the 
urethra for seventy-two hours, givmg a total dose 
of 1 44 mcd , or 191 52 mg hr , over a length of 40 
mm , a very small intra urethral dose One month 
later unnation occurred for the first time without 
cathetenzation, the prostate began to decrease in size 
and hardness, and there was a gam of 5 kilos in 
weight The patient then left to recuperate in the 
countiy^ and was not again seen until two years and 
two months later, when he returned with a mass in 
the left iho-ingmnal region, which was believed to be 
of the same nature as the ongmal prostatic tumor 
The prostate was found on rectal palpation to be in 
good condition Irradiation of the mguinal mass 
(5,100 r) was earned out from Aug 23 to Sept 7, 
1932 An immediate weight increase (from 59 to 63 
kilos) ensued, but in December the patient’s condi- 
bon became worse, and death occurred early the 
following ) ear 

Comment Biopsy in tins case showed 
adenocarcinoma In spite of the desperate 
Condition of the patient when treatment 
Was instituted, a substantial improvement 
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beta particles, leading eventuall)^ to fibro- 
sis In the case of roentgen therapy and 
distance irradiation from a radium bomb or 
radium pack, the explanation lies m the 
fact that so many of these carcinomas de- 
velop in hypertrophied glands with an 
abundant, wdl vascularized stroma, which 
responds favorably to irradiation In the 
alveolar type of cancer, the alveoli 
closed and conglomerated 
Krompecher, accordmg to Ewing (7), in- 
cluded among prostatic neoplasms adeno- 
caranomas containing basal cells, which 
are known to be radiosensitn''e Herzog 
(9), quoted above, found that 25 per cent 
of his cases were a combination of adeno- 
carcinoma and solid undifferentiated car- 
cinoma There may also be pavement 
cells in neoplasms arising from the urethral 
canal in the glands about the bladder neck 
(called by Coutts “feminoides”), which 
are not cured by estrogens but do respond 
to irradiation Finally, Kaufmann (quoted 
by Eiving) has described round-cell sar- 
comas of the prostate Munger (14) has 
covered the situation in a general way m the 
statement that, while most mahgnant pro- 
static tumors are adenocaranomas, and 
consequently radioresistant, it is note- 
worthy, nevertheless, that they are de- 
cidedly more radiosensitive than the same 
type of tumor m the digestive tract 

Young (22), m 1913, mspired by the work 
of Pasteau and deGrais, conceived the 
idea of a radiimi-bearmg sound for insertion 
mto the urethra He ated the work of 
Demmg, who demonstrated conspicuous 
absorption and destruction of cancer tissue 
followmg the implantation of radium 
needles through the penneum or urethra 
and mentioned a case m which so great 
reduction m the size of the tumor was 
effected that radical operation became 
possible and the patient was well eleven 
years later "This fortuitous case,” wrote 
Young, “would seem to mdicate that ra- 
dium siiould be employed more frequently 
in an effort to make some of these cancers 
curable by the radical op^tion ” I my- 
self presented before the Sociedad 
Cirugfa of Santiago. 


de 

Chile, in person, a 


patient who h^d been treated by penneal 
implantation of radium needles suteea 
years earlier Young mentions bnefli 
roentgen therapy as bemg effective in some 
cases of extensive carcmoma 
The more recent use of radiation m 
carcinoma of the prostate has been m a^ 
sociation with orchiectomy or roentgei 
castration, as mentioned above 

CASE REPORTS 

C-iSEl A M , age 56, was operated vpon in Ma) 
192S b) Dr Coutts for cancer of the prostaie. \ 
nodule about the size of a hazelnut, lawding tk 
nght lobe and in\ olving the seminal vesicle on that 
side, could not be removed The histologic diagno- 
sis was alveolar adenocarcinoma 
Following operation, hematuna and frequency 
continued, and exammatioa m September 192S 
showed ini asion of the nght half of the pelns On 
Sept 12, radium therapj was begun Fiw long 
needles of 1 33 mg each, with 0 5 mm Pt and 1 0 
mm brass filtration, were implanted through the 
penneum into the nodule surroundmg it and left for 
fi\ e daj'S for a dose of 6 25 mod (831 mg hr ) On 
the da> of their remoi'al, a radium pack (sis 10-nig 
tubes with 2 0 mm Pt filtration) was applied to the 
hj pogastnc region at 4 0 cm distance from the sbn 
and left in place for fifteen days, eompletmg a dose of 
102 mcd (21,546 mg hr) 

By Oct 15, the urethral obstruction, hematuna, 
and frequency had disappeared, the affected lobule 
had flattened, and the patient was able to sleep from 
11 p M to 5 A M without unnatmg The only com 
plaint was sexual impotence There was no further 
change until the begmmng of 1931, when the condi 
tion suddenly became worse and death from recur 
rence ensued 

Comvient In tbis case life was prolonged 
m comfort for more than two years 
Besides the local action of the radium un- 
planted in and around the mass, there was 
irradiation of the pubic region, smce it is 
diflScnlt to filter adequately a mass of 60 
mg of radium Thus, umntentionallyi 
the testes were irradiated with gamma rays 
m accordance with the procedure more 
recently recommended by Munger 

Case II AD, age CO was seen by Drs J L 
Bisquertt and Correa in November 1929 wth a 
hard, nodular, inoperable tumor of the prostate 
adherent to the rectum, diagnosed clinicalb as 
cancer The patient had had a nght orchitis of un 
known ongin in October 1928 m March 1929 he 
began to expenence difficu]t\ in urmation and noc 
tuna and in May of that year retention occurred 
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Muaoz and Dr Donoso Barthet revealed a prostatic- 
pelvic caranosis A course of irradiation — 7 ,000 r — 
was given to the pelvis from May 15 to June 20, 
through SIX fields The patient felt much improved 
until October, when a phlebitis of the left leg de- 
veloped with severe pain in the lumbar region 
"Cobima” was injected without effect Death from 
cancer ensued in November 

Comment This case is an example of a 
far advanced lesion of a high degree of 
mahgnancy Rehef of dysuna was of 
only four months’ duration 

Case XI AC, age 63, had experienced urmary 
obstruction since April 1935 In October of that 
j ear he consulted Professor Bisquertt, who on exam- 
ination discovered an indurated, ligneous mass 
shaped like the head of an ox, with the senunal ves- 
leles fomung the horns Cystostomy was done and 
radium was implanted transpenneally — seven 
needles of the type previously described — for a 
dose of 26 88 mcd , or 3,575 mg hr , over eight days 
Bv December the prostatic mass had disappeared 
except for slight induration of the left vesicle Fail- 
ure of the cystostomj to close led the patient to re- 
fuse further treatment with roentgen rays, the left 
vesicle continued to increase m size and, in spite of 
palliaUve measures, death occurred m Januarj' 1937 
Btopsj showed adenocarcmoma 

Comment The vesical disturbances hav- 
ing been reheved m this case and the 
prostate greatly reduced m size, I beheve 
external irradiation, as m Case I, rmght 
have been useful 

Case XII CAB, age 70, was operated upon 
in June 1934 by Dr Coutts for carcinoma of the 
prostate Extirpation -ssas impossible, however, as 
tlie entue capsule was invaded and indurated Dys- 
una, which had been present since the end of 1933, 
went on to obstrucUon The patient was again 
examined in Mai 1935, when an indurated mass the 
size of an orange was present Hematuria had also 
appeared Irradiation to the hj pogastnum was 
begun on Mai 6, 1935, wnth a radium pack'* consist- 
ing of ten 10 mg tubes at 5 cm from the skin A 
dose of 180 mcd , or 23,940 mg hr , was given in ten 
dajs The unnan output increased from 800 to 
2 500 c c daih , and the patient, prenouslj pros- 
trated, was able to be up Dunng Julj he receiied 
nddiUonal radiation to the pehns— 5,000 r He con- 
tinued to feel well till Januarj 1936, when seicrc 
pain in the spine developed There was no recur- 
rence of dvsuna, but spinal nietastascs had e\u- 
denth occurred, and death followed in iMarch 1936 
1 he biopsj diagnosis was adenocarcinoma 

* Columbia paste (Eeguerra Rcgauil, Monod, La- 
ca^j^agne) 


Case XIII A H , age 78, was operated on for 
prostatic adenocarcinoma, proved histologically, on 
June 26, 1931 In January 1936, hematuria and 
urinary difficulties developed At that time, an 
indurated prostatic mass, 7 cm in diameter, was 
found, and mdurated semmal vesicles were also 
palpated From March 3 to April 17, 8,000 r were 
dehvered to the pelvis The mass was greatly re- 
duced in size, hematuria ceased, and the patient’s 
general condition improved He was followed for 
two and a half years 

Comment X-rays in suffiaent dosage 
served to keep this patient well for at least 
two and a half years Undoubtedly the 
testes received some radiation, which may 
have contributed to the good result 

Case XIV W E , age 60, ■was seen about the 
middle of 1937 complaming of impotence, constipa- 
tion, and loss of weight (15 kilos) but not of dysttna 
In the right iliac fossa was a hgneous mdurated 
mass the size of a fist Routine examination re- 
vealed, also, a hard prostate, about the same size 
Suspecting a prostatic lesion, I sent the patient to 
Professor Bisquerrt, who made a clmical diagnosis 
of prostatic caranoma, with invasion of the hj-po- 
gastne and ihac lymph nodes Roentgen therapy 
was given from Sept 27 to Oct 10 — 8,000 r through 
three 10 X 10 cm fields to the abdommo-ihac mass 
and an equal amount through five fields to the re- 
gion of the prostate The factors, as in the other 
cases, were 200 kv , 10 ma , 2 0 mm Cu filter, SO 
cm distance 

Following treatment the patient showed a remark- 
able improvement, working as he had never worked 
before as head of a large mdustry He remained 
well for two j^rs In July 1939 he was again ex- 
ammed The prostatie and abdommal masses had 
disappeared, and there had been an mcrease of 16 
kilos in weight, but there was evidence of spmal 
metastasis Roentgen therapj to the spme was given 
for thu4j days for a total dose of 3,500 r, liver extract 
being mjeeted to avoid anemia The pain was re- 
lieved and the patient returned to his work for an- 
other year In October 1940 tetraplegia developed 
and there was evidence of osteoblastic metastases 
even in the cervical spine Roentgen urradiation 
afforded slight palliation but cachexia supervened, 
■with death in January'' 1941 

Comment In this case we have an ex- 
ample of prostatic cancer without urmary 
symptoms The patient lived, 'three years 
m excellent condition, able to carry on his 
work The question arises as to what ef- 
fect the radiation had upon the gonads I 
believe that it exerted some effect, smee 
the patient remamed impotent after his 
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was obtained for a penod of tno and a half 
years, which compares favorably mth the 
results of the treatment now in vogue It 
IS of mterest that the patient’s rinfe was 
seen in 1934 -with a squamous-cell epithe- 
homa of the urethra, which is being treated 
by radium 

Case VI LAM, age 10, had an indurated, 
ligneous, irregular prostate the size of an orange 
He gate a histon of disuna since 1929, culminating 
in sudden retention follomng a heaN*) meal and ex 
cessiie dnnking The patient had been under the 
care of two specialists and had undergone bladder 
imgations According to his statement, be became 
worse on one occasion following this procedure and 
a month later expelled a mass of hair ’ On Feb 23, 
1931, eight radium needles, 40 ram long, of 2 GO mg 
each with 0 5 mm Pt filtration, were implanted 
through a penneal incision — four m each lobe of tlie 
prostate A dose of 30 72 med , or 4,0S5 70 mg hr , 
was gi\ cn in eight dai-s This treatment was well 
tolerated but the patient would not consent to fur- 
ther irradiation with the radium pack or roentgen 
raj s The mass in the prostate diminished in size, 
but pain and tencsmuscontinued,cachexia de\ eloped, 
and death occurred in 1931 

Comment This is the only case m which 
some rehef of vesical complamts was not 
obtained We explamed this failure on 
the hypothesis that the tumor was a radio- 
resistant teratoma 

Case VII J C G , age OS, was seen in Julj 1928 


orchiectomy, without the production of 
emotional or mental disturbance 

Case VIII D B , age 64, had been quite wd! 
until March 1932, when, following coitus he no- 
ticed blood on the meatus Subsequently hematurn 
occurred and on examination a h^, uxegular pro- 
static growth was discoi ered, which had already n 
tended bejmnd the capsule As the tumor ms con 
sidered inoperable, suprapubic cystostomv am! 
penneotomj were done, as in Case IV (a procedun 
described as recently as 1930 by Chauvm) Four 
40 mm radium ne^es of 2 66 mg , 0 o mm Pi 
filter, were implanted in the prostate and one, m a 
catheter, m the urethra en days later tlie 
needles were removed, hanng delivered a dose of 
13 44 med , or 1,787 52 mg hr, to the tumor and 
3 30 mod , or 446 mg hr , in the urethra \ utel, 
later the cs-stostemv was closed, a catheter bang 
left in place for three days longer Hematum 
ceased Roentgen therapy was then given— 4,200 r 
in tweli e sessions (June 1932) The patient re 
mained m good condition with no impairment of 
se.vual potenev, until June 1942, when severe pdne 
pain developed CastraUon and transurethral re 
section were then done bv Dr Bernardo Lira with 
out affording rehef I saw the patient m January 
1943 in very poor condition Roentgen uradiation 
of the lumlw spine and sacroiliac region was with 
out effect and death occurred a month later 

Comment This patient, with a car- 
emoma of the prostate, proved histologi 
cally, hved for ten years m good condition 
We do not beheve that an equally good re 
suit could have been obtamed with castra 


in Professor Bisquertt s clinic with cancer of the estrogen therapy 

prostate, prov ed bv biopsv The gland was the size 

of an orange, ligneous indurated, and irregular Case IX Dr D gave a history of dysuna an 
Eight 2 GO mg needles were implanted for seven lumbar and sacroihac pain His prostate w^ 
days, giving a total dose of 20 88 med or 3,575 enormously enlarged, mdurated, and ligneous to the 
mg hr Dy^suna was relieved and the patient was touch He would not permit implantation of m 
well up to June 1931 At that time the prostate dium needles, and roentgen therapy was instituted 
was reduced in size but a tumor had appeared in the After ten treatments, dunng which a total dose o 
left iliac fossa and there was severe pain in the sa not more than 2,500 r was given, further irradiation 
crum radiating toward the left thigh The patient was refused and death from cachexia ensued a few 


was also suffering from diabetes Roentgen therapy months later 


was advised but refused, cachexia developed, and 
death ensued in December 1931 


Comment This is another example of 
three-year survival m relatively good 
health -A^ m other cases, by means of a 
simple procedure almost as much was ac- 
comphshed as could have been achieved by 


This suzeested to me the possibility of a dermoid 
f Ewing discussmg dermoid cysts of the pelvic 
ineenve tissues wrote The presence of h^ m 
has been the first symptom observed or 
; STer^ mraded and hairs can appear ,n the 


Comment In this connection, it may be 
said that physicians frequently beheve 
that it IS the same thmg to apply 1,000 r 
and 8,000 r, for example, and that treat- 
ment is the same for all cases They fa4 
to appreciate that radiotherapy, like such 
drugs as p enicillin and the sulfonamides, 
must be given m appropnate dosage and at 
suitable mtervals 

Case X G R C , age 04, was seen in 1934 com 
plaining of dvsuna Examination by Dr Diaz 


iinne '* 
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large and indurated As the condition was inoper- 
able, roentgen therapy— 7,000 r— was gi\en to the 
peh is in 1939 After a year and a half, dunng which 
the patient remained m good condition, he returned 
with a recurrence Roentgen therapy was again 
gi\ en— 4,500 r, and in February 1943 a third senes 
was gi\ en for a further recurrence The patient re- 
mains well There was no biopsy m this case, but 
the clinical diagnosis is considered reliable 

Case XXIV C D , age 53, suffered from djs- 
una from 1941 In December 1942, episodes of 
massive hematuna occurred at the beginnmg and 
end of mictimtion Examination m 1943 by Pro 
fessor Bisquertt revealed a large, indurated, irregu- 
lar prostate C>'stoscopy showed small bleedmg 
outgrowths on the bladder neck There had been a 
loss of 6 kilos in weight Estrogens were without 
effect and I therefore undertook to irradiate the le- 
sion and the testicles (July 3-Aug 15, 1943) Djs- 
una at first became worse but began to improve 
during the fourth week of treatment, hematuna 
ceased, and the prostatic mass disappeared There 
was a gam m weight of 14 kdos In the last two 
years acid phosphatase determinations on two oc- 
casions have been normal 

Case XXV D H , age 62, imdenvent transure- 
thral resecbon m 1943 He remained well until 
\pnl 1945, when hematuna and dysuna recurred 
and his general condition declined I attempted to 
irradiate the testicles and prostate m June 1945, but 
the patient was extremely nervous and toxic so that 
no regulant}' of treatment could be observed Onl\ 

2 000 r were given The condition failed to improve 
and death occurred from cancer 

SUMMARY OF CASES 

We have here 25 cases of cancer of the 
prostate, of which 14 (I, IV, V, VII, VIII, 
XI. XII, XIII, XVI, XVIII, XIX, XX, 
XXI, XXV) were proved histologically, 
while the others gave undoubted clinical 
ciadence of malignant growth Case VI 
was presumably a pelvic dermoid cyst 
With this one exception, every patient 
recening adequate radiation expenenced 
prompt relief of dysuna for varying 
pcnods In each instance there was 
marked diuresis following treatment 

One patient (Case II) has li\ ed seventeen 
tears m good condition, te, six years 
longer tlian the patient mentioned by 
Young (22) A surnial penod of ten 
t cars was obtained m Case VIII In Case 
XV death from bronchopneumonia oc- 
curred four yeare after relief of dvsuna b} 


roentgen therapy In Case XXIII the 
survival penod has reached five and a 
half years with recurrences at a year and a 
half and again two years later The 
patient is without urinary s)anptoms at 
the tune of this report SbU another 
patient (Case XX) is without symptoms 
three years and ten months after the first 
treatment, a recurrence having been 
treated m the interval by irradiation to 
the pelvis 

In 5 other cases (I, V, XIII, XIV, 
XXTV) dysuna was reheved for penods 
from two and a half years to over three 
years in Case XVIII rehef from dysuna 
had contmued for two years when the pa- 
tient was last heard from, and in Case XII 
d3^una disappeared for ten months 
Bnefer penods of relief were obtamed m the 
remaimng cases, m which complete treat- 
ment could not be given 

CONCLUSIONS 

We are in agreement with Barringer 
that treatment of prostatic carcinoma with 
radiation will reheve dysuna and prolong 
life m comfort We beheve that the re- 
sults compare favorably with those of 
transurethral resection, which was re- 
ported by Thompson and Emmett (20) as 
giving 74 per cent of one-year survivals m a 
senes of 253 cases, 46 per cent two-year 
survivals, 31 per cent three-year survivals, 
17 per cent four-year survivals, and 8 7 
per cent five-year survivals 

We believe that before instituting treat- 
ment for any case of prostatic carcmoma, 
the method of choice for that case should 
be detemuned, whether transurethral re- 
secbon, uradiabon, or castrabon with or 
without estrogens, or some combination 
of these procedures 

We beheve uradiabon is most useful in 
reducmg the xmlume of the pnmar>^ tumor 
and reliexnng pam due to metastases If 
estrogens and castrabon fail, as they may 
m tumors ansmg m the penurethral glands, 
radiation can still be employed 

We agree with Hunger that adequate 
testicular and regional irradiation di- 
minishes hormone producbon (by regional 
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first treatment No biopsy was done m 
this case 

Inadentally, the wife of this patient 
was seen in 1943 mth a pavement-cell 
epithehoma of the cerviv She is now 
(1947) ivithout exndence of cancer following 
radium therapy (Regaud method) 

Case Xt U B , age C9, ga^ c a historj of unnarj 
difficulties since the age of forti , becoming worse in 
the last two \cars On examination, Professor Bis 
querrt found an indurated prostatic mass in\ading 
Uie seminal \esiclcs The clinical diagnosis was 
prostatic cancer ansing in an old adenoma No 
biopsi was done As the condition was regarded 
as inoperable, \-ra\ tlierap\ was gi\ cn in Jul} 1939 — 
S,000 r in 30 sessions, with the factors described in 
the cases recorded nbo\ e After a month the un- 
nar) swmptoms disappeared The patient’s general 
condiUon improved, and he In ed until 1943, when he 
was reported to hate died of bronchopneumonia 

Case X\T C M , age 74, was first seen bj me 
in December 1939 He had been operated on in 
1937 for prostatic carcinoma (proved histologicallj ) 
Metastases were now present m the 4th certneal 
\crtebra and the 0th left nb, and tlicre was a local 
recurrence in the left half of the true pelns Roent- 
gen thcrapj was gi\ en to tlie metastases and pain 
disappeared Onh 3,500 r were given to the pelvis, 
as we feared to use a larger dose because of the possi- 
bility of anemia, m view of tlie patient’s age and 
the fact that tlie short bones had been irradiated 
After eight months of well-being, death occurred 
from pneumonia 

Comment In spite of the relief foUowmg 
treatment, I heheve that the local recur- 
rence m this instance contmued to prog- 
ress This would have been an appro- 
pnate case for orchiectomy 

Case XVII F W age 70, was seen b^ us in 
August 1940, with a history of dysuna for five years, 
becommg more severe m the past six months, with 
loss of weight and pelvic pain He had undergone 
section of both spermatic cords in 1934 for a bilateral 
recurrent epididymitis 4.t that time there were 300 
c c of residual unne Professor Bisquerrt found a 
large irregular prostate, fixed by ligneous adhesions 
As the condition was regarded as inoperable, deep 
roentgen therapy was given — 4,500 r m IS sessions 
Improvement followed and plans were made for the 
implantation of radium through the penneum Un- 
fortunately an indiscreet relatn e told the patient 
that he was suffenng from cancer and he committed 
suiade 

Commefd This tragic case carries its 
own lesson In our Institute we never 


speak of cancer My patients know that I 
am a specialist m that disease, but so long 
as there is any doubt of its presence they 
remam hopeful and give us the co^ipera 
tion that IS so necessary 

Case XVIII G Q , age 55, had suffered from 
hematuna and 6} suna m 1934 He was exaimaed 
in Julj 1941 bj Professor Bisquerrt, who found i 
greatly hypertrophied prostate with mdurated nod 
ules and invasion of the left vesicle A penneotomv 
was done on Aug 21, 1941, and radium needles were 
inserted for a dose of 20 16 med , or 2,681 mg hr, in 
seven days As we were not sure that adequate 
radiation had been dehvered to the seminal reacte, 
roentgen therapy was given to the pelvis— ojlOO r 
The patient was followed for two years The bi 
ops} diagnosis was adenocarcinoma and prostatic 
In pcrtrophi 

Case XIX J D C , age 76, had suffered from 
progressive disiina smee the end of 1940 The 
prostate was large and indurated Penneotomywas 
done on Aug 28, 1941, and six radium needles were 
implanted, bemg left in place for nine da}’S, gmog 
a dose of 25 92 med , or 3,447 mg hr Dysuna was 
relieved and when the patient was exammed two 
years and nine months later, he was qmte well 
The biopsy diagnosis was adenocarcinoma 

Case XX J L , age 00, suffered from dysuna 
from the beginning of 1941 Examination revealed 
a large, indurated, inoperable prostate Seven 
radium needles (2 06 mg ) were implanted m the 
prostate transpermeally and left in place from 
23 to Dec 31, 1941, for a dose of 26 ^med , or3,57o 
mg hr Unnary symptoms disappeared until Mat 
1945, when the prostate agam increased in sue and 
retention develojied Roentgen therapy to the pel 
VIS, mcludmg the gonads, ivas then given, 7,000 r 
bemg dehvered through six fields in thirty sessions 
Fifteen days later catheterization was no longer 
necessary The biopsy diagnosis was adenocar 
emoraa 

Case XXI S C , age 70 gave a history of dys 
una for the past year The prostate was large, in 
durated, ligneous, and moperable Radium was 
implanted (Feb 19-23, 1943) as m the previous case, 
and a month later catheterization was unnecessaiy 
This patient was followed for only six months The 
histologic diagnosis was adenocarcinoma 

Case XXH F N , age 78, had dy'suna and re 
tention for about a year Operation could not be 
undertaken because of the advanced age and poor 
general condition Roentgen therapy was gii’cn, 
including the gonads, hut when the patient was last 
heard from retention was still present 

Case XXIII M B , age 71, consulted Professor 
Lobo Onell because of diauna The prostate was 
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N otable among the fundamental con- 
tnbutions due largely to the avail- 
abihty of tracer isotopes is the concept of 
the dynamic state of cellular constituents 
The structural and metabolic components 
of the cell are involved in a constant flux of 
rapid reactions, as shown so convmcmgly 
by Schoenheimer (1) and others Bio- 
chemical entities such as protems, fats, and 
carbohydrates are linked by simultaneous 
anabolic and catabolic processes through a 
“pool” of relatively small atonuc group- 
ings which ongmate from no particular 
source but are contnbuted by all cellular 
matenals, structural or otherwise Despite 
this seeming welter of reactions, regulation 
mechanisms m normal metabohsm are so 
efficient that cells and organs remain con- 
stant m total amount and composition 
Cellular dysfunction and disease processes 
involve disturbances m these regulation 
mechamsms That the chemical nature of 
these mechamsms has remamed obscure 
IS due in no small measure to the lack of a 
techmc for followmg the exchange of reac- 
tive atomic groupings m systems which ex- 
hibit no over-all changes m chemical com- 
position It IS in the study of regulation 
mechanisms in such systems that labehng 
techmcs utilizing tracer isotopes can be 
expected to make many important con- 
tnbutions It follows that research into 
changes m cell metabohsm brought about 
bv absorption of radiant energy^ wiU be 
expedited and enriched by knowledge 
gamed mtli such techmcs 

The responses of h\ mg cells to radiation 
are as diverse as the cells themsehes 
PhotosxTithetic organisms are so adapted 
to radiation that they prefer it for efficient 
cellular s\ nthesis From tins extreme, 

• Prtsenlcd at the Tlurt\ second Annual Mcctinc of 
Dec l-a, M'K) 


the known complex of living systems ex- 
hibits responses less and less beneficial 
until the extreme of lethality is reached 
It is evident that before a full understand- 
mg of radiation effects is possible it is essen- 
ti^ to know in detail (o) the nature of the 
anabolic synthetic processes obtaming in 
the absence of radiation, (b) the nature of 
the foreign constituents mtroduced by 
irradiation of the cellular nucleus and 
cytoplasm, (r) the mteraction of these 
foreign constituents m terms of competitive 
mteraction with the normal metabohtes 
for synthetic material In this paper there 
will be reviewed a few researches which 
appear to be sigmficant m that they sug- 
gest one kmd of approach to these prob- 
lems 

Heves}' and his co-workers (2) have ap- 
plied radioactive phosphorus (P®“) in study- 
mg the effect of x-rays on cellular division 
The particular advantage of usmg the 
tracer isotope m these mvestigations is 
that there is afforded a means of mvesti- 
gatmg changes in tissues which have 
reached fuU growth The usual method of 
mitotic counts is applicable only to growing 
tissue A convement dmect method for 
ascertammg cellular responses or change 
m metabolic turnover in full-grown tissues 
is afforded by studying the rate of syn- 
thesis of desoxynbose-nucleic acid before 
and after irradiation The basic impor- 
tance of this moiety m cellular s}Tithesis 
has been suggested by numerous inx^- 
tigators (Caspersson. 3, Bracket, 4, and 
others) 

A specific example may be ated from 
the researches reported by von Euler and 
Hexes} (5) WTien labeled inorgamc 
phosphate is admmistered to rats ira- 

thc Radiological Socictj of North Amenca, Chicago, III 
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irradiation i\e mean irradiation to the 
lumbo-aortic and suprarenal regions) 

We believe that irradiation should be 
given not only to the testes and the pehns, 
but to the suprarenals and hypophysis to 
eliminate all extragonadal sources of an- 
drogen 

Finally, we believe that nothing takes 
the place of early diagnosis, permitting 
radical operation vithout undue nsk 

A\ Santa Mana dl70 
S.tntngo, Chile 
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SUMARIO 

Cancer de la Prdstata 

Vemticmco casos de edneer prostiitico En 5 casos bubo ahvio de la disuna durant 
fueron tratados por medio de la irradiaadn dos afios y medio a tres afios, obteni&idose 
(pnnapalmente en forma de radio por via ahvios mks breves en los casos restantes 
mterstiaal, con o sm irradiaadn externa De lo antenor dedheese que el trata 
con compresas de radio o rayos X) Con miento del edneer prostdtico con la ura 
la sola excepcidu de un enfermo en que se diaadn ahviard la disuna y prolongar^ la 
crey6 habfa un quiste dermoideo, todos los vida en comodidad, compar&ndose fa'^ 
que recibieron tratarmento adecuado obtu- rablemente el resultado con el obtenido 
vieron rdpido ahvio de la disuna Un con la reseccidn transuretral , que la 
enfermo tnvi6 19 afios en buen estado, irradiaadn es de la mayor utihdad para 
otro 10 afios y otro anco afios y medio, reducir el volumen del tumor pnmano y 
durante los cuales tuvo dos recurrencias ahviar el dolor debido a las metastasis, 
que exigieron nueva irradiaadn Un en- que la adecuada irradiaadn tesDcular j 
fermo fallead de bronconeumonfa cuatro regional es fitil para mermar la hormono- 
anos despu6s del ahvio de la disuna, y gema, y por fin, que nada suplanta al 
tro estaba sin sintomas tres afios y medio diagndstico temprano, que permite Ileiar 
H & habiendo entre tanto recibido irra- a cabo la operaadn radical sin correr 
Sfin'eon motive de una recurrenaa demasiado nesgo 
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The work on nucleic acid turnover under 
conditions of irradiation is most suggestive 
when compared with work on various cellu- 
lar processes modified by chemical agents 
Most stnkmg is the action of mustard gas 
and its mtrogen-contauung analogues, the 
^-chlorethyl ammes, on the structure and 
function of chromosomes (7) It has been 
shown that m Drosophila inelanogaster , ex- 
posure of adult male flies to sublethal doses 
induces a high madence of sex-linked le- 
thals much in excess of the number to be ex- 
pected on the basis of the natural mutation 
rate Horowitz (S) and his co-workers, in 
confirmmg and extending the original ob- 
senmbons of Auerbach (7) and others, 
have shown that the mustard gas-induced 
mutations are remarkably similar to those 
observed following x-ray irradiation 

Chemical effects may be assoaated with 
a range of energies up to 100 kilocalories, 
which IS not far removed from the ener- 
gies liberated by absorption of ultraiuolet 
radiation (4-5 electron volts) X-rays re- 
lease considerably more energy per umt of 
absorption, so that x-ray effects may be 
expected to mtroduce more mtense dis- 
locations of the cellular chemical pattern 
On the other hand, the results obtamed 
with the mustards mdicate that both types 
of cellular disturbance may funnel into a 
common pathway In this connection, it 
should be remarked that a hnk between 
the energy region of x-rays and chemical 
agents has been proinded to some extent 
by the obsenfation of Latarjet (9), who has 
shown that both lomzation and molecular 
actuation can induce the same chemical 
changes m the same sensibve cellular zone 
The absorption of a given quantity of 
energjy whether deln ered by x-ray photon 
or b}’- many ultraviolet photons, leads to 
the same amount of cellular inactivation 
In these experiments, Latarjet measured 
tlie cnerg}'^ required to produce such effects 
as the inactivation of bactenophage, stenh- 
zation of dysenteiy' bacillus, and the sten- 
hzation of yeast It appears that the 
•iccuniulation of cnerg\ as molecular acti- 
\ ation delu ered in small packets by ultra- 
nolct photons can gi\ e the same effect as a 


single higher energy event (lomzation) ob- 
tamed by absorption of a single x-ray 
photon 

On the basis of these results it is not im- 
plausible that the induction of cellular 
dysfunctions such as cancers and leuke- 
mias may involve a common metabolic 
pathway whether the causative agent is 
radiation or a chemical It is important 
therefore to inquire into the normal mech- 
anisms prevaihng m the cell for protein 
synthesis, particularly as mediated by the 
enzjunes present, the substrates they re- 
quire, and the relation of these enzyme 
populations to the nuclear genes Spiegel- 
man (10) has summarized recently the 
eyndence for a theory Imkmg genes in the 
cellular nucleus with enzymes m cytoplasm 
through a bridge of self-duphcatmg nucleo- 
protem umts to which the term “plasma- 
gene” is applied According to this theory, 
the genes m the nucleus continually pro- 
duce repheas of themselves which are 
ejected mto the cytoplasm These umts or 
“plasmagenes” are assumed to be nucleo- 
protein m nature and possess varying de- 
grees of capacity for self -duplication The 
plasmagenes determme the types and 
amounts of protein and enzymes svnthe- 
sized, each plasmagene competing vuth the 
others for cellular protem It is supposed 
that hentable changes m the ultimate cellu- 
lar composition can be imtiated and mam- 
tamed by varymg the substrate to which 
the plasmagenes are exposed This con- 
cept of cytoplasmic inheritance interprets 
a process such as cancer as due possibly 
to a mutation in a plasmagene, resulting 
m a new plasmagene foreign to the cell 
This plasmagene mutant is enabled to com- 
pete successfully for protein and thus m- 
terfere ivith the ultimate development of 
normal cellular function Such a concept 
provides an explanabon for the appearance 
of a sudden hentable change m somatic 
cells, a phenomenon v hich appears to be 
tiqiical of the cancer process (11) 

With such considerations in mind, an 
inquir} into the nature of the chemical 
processes miolvcd m enzyme synthesis 
has been started by Dr Spiegelrran and 
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T^able I Ratio of Kebl\ Formed Desoxtoibose 
AUCLE ic Acid Present Before and After Irradia 
T io\ IN Organs of Young Rats Dose 2,000-2,250 r 
(After He\ ES\ ) 


(Time of Expentncnt 2 hours) 
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planted with Jensen’s sarcoma, it is found 
that the labeled phosphate enters the sar- 
coma fairly rapidly In two hours the in- 
organic phosphorus of the sarcoma is found 
to contain nearly the same amount of la- 
beled phosphorus as that m tlie c rculat- 
mg plasma phosphate Thus tlie speafic 
actmty which gn es the amount of P*- per 
milligram of total phosphorus is roughly 
the same in these tno fractions after a 
lapse of a few hours It is known from 
tracer studies that the phosphate bound m 
nucleic acid and nucleoprotein cannot in- 
terchange mth inorganic phosphate as 
such but can make its appearance in nu- 
cleic acid only by actual s}mthesis mto the 
nucleotide Consequently, the appearance 
of labeled phosphorus in the nucleic acid 


time after irradiation, the nonnal rate is 
decreased only by about one-half 
In normal tissue much the same effects 
are obsen ed In Table I, taken from He 
vesy’s paper (2), there are shown data on 
the ratio of newly formed deso\)ubose 
nucleic acid m the organs of young rah 
before and after irradiation It is seen that 
when the rat is exposed to x-rays througb- 
out the expenment there results a greater 
inhibition of nucleic acid synthesis These 
data are obtained with rapidly gromng 
animals In the liver and spleen of adult 
rats, the synthesis of nucleic acid is found 
to be many times smaller than in the corre 
spending organs of young rats, as would be 
expected However, the x-ray inhibition 
of nucleic acid formation is about the same 
whether the tissues are growing actiwli 
or not The inhibitory effects of x ra 3 rs as 
evidenced by nucleic acid formation are 
much less pronounced if, instead of sacn 
ficing the ammal immediately after lira 
diation, the inhibition is observed seieral 
hours after the tennmation of irradiation 
The expenraents of Hevesy and his co 
workers mdicate that about 75 per cent of 
the x-rav inhibition is counteracted m 


fraction gives an index of newly synthe- 
sized nucleic acid The ratio of the speafic 
activities of cellular nucleic acid and plasma 
phosphate reveal the percentage of nucleic 
acid synthesized during the interval be- 
tween admimstration of the labeled phos- 
phate and the end of the expenment 
This synthesis m Jensen rat sarcoma corre- 
sponds to an average of about 2 to 3 percent 
m two hours X-ray irradiation of the 
sarcoma reduces the synthetic actiAutv 
markedly as compared with the normal 
rate More important is the obsennbon 
that inhibition of S 3 nthesis is less marked 
when studies are conducted with labeled 
phosphate admmistered sometime after ir- 
radiation Thus, when labeled phosphate 
IS injected durmg irradiation lastmg two 
and one-half hours, the total dosage being 
2 250 r, the synthesis of desoxynbose- 
nucleic aad is dunimshed to one-seventh 
of the normal value, whereas if the la- 
beled phosphate IS admimstered a short 


two hours after irradiation 

These results, particularly those mvoU 
mg the time factor, are consistent with the 
notion that there is an mteraction of cheiai 
cal agents produced by x-rays with the 
cellular constituents mediating protein 
synthesis and cellular growth A striking 
expenment beanng on this point may be 
cited from the work of Ahlstrom, 'on 
Euler, and Hevesy (G) Rats were mocu 
lated with two sarcomas, one of which was 
subjected to irradiation up to 2,000 r, the 
other bemg shielded The two sarcomas 
on a single rat were connected onl) 
through the circulatory system of the am 
mal Nucleic acid formation, as eii- 
denced by use of labeled phosphate, vas 
inhibited m the shielded sarcoma almost as 
much as m the sarcoma irradiated directlj 
This indicates the production of a diffusible 
factor m tissue under irradiation which can 
influence umrradiated cells The nature 
of this factor remams to be elucidated 
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Minutes 

Fig 1 Phosphate turnover in presence of azide The upper curve represents de- 
crease in glucose concentration of medium as function of tune It is seen that both 
azide treated and control organisms ferment glucose at the same rate In the lower 
curve the ratio of specific activities (P*-/P’*) in cell phosphate and extracellular phos- 
phate IS plotted against time Equilibration is rapid in the control cells, reaching a 
maximum just before all glucose is exhausted after which the ratio drops because 
of breakdown of newly synthesized intraccUular organic phosphate and loss to medium 
Little equilibration occurs in the presence of azide 

phosphorus, indicating some flow into this times as great as the aad-soluble phos- 
fraction These data showed unambigu- phate fraction They therefore constituted 
ously that rapidly metabolizing but non- good test material for further study of P- 
diMding cells lost no phosphate from the exchange between acid-soluble and “nucleo- 
“nucleoprotein ’ fraction even though there protein” fractions Long periods of fer- 
11 as a rapid equihbration of the remaining mentation (up to six hours) failed to change 
cellular phosphate the total P” content of the ‘‘nucleoprotem’ ’ 

The cells obtained from these expen- fraction, although the specific P^^ content 
iiients non contained a “nucleoprotem” dechned somewhat oiirng to dilution by 
fraction inth a specific actinty almost four flow of Ion -specific actmty phosphate from 
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the A\Titer Some preliminary results using 
tracer phosphorus are of interest in con- 
nection with the problems which are dis- 
cussed above 

Of necessity, tlie imtial problem m en- 
zyme s)Tithesis must be that of the energj^ 
sources and substrates for the sjmthetic 
reacbons It mil be recalled that m the 


ever, the control cells equilibrated orgam 
cally bound phosphate rapidl)" whereas the 
azide treated cells did not From this tj-pe 
of experiment it seemed reasonable to con 
dude that azide prevented the accmnula 
tion of orgamcally bound phosphate On 
the other hand, dmitrophenol, another 


normal anaerobic fermentation of glucose 
by yeast cells a portion of tlie glucose is as- 
similated into cell matenal Inclusion of 
sodium azide in the medium m concentra- 
tions equal to 2 5 X lO"® M , results in 
abolition of assimilatory activity, although 
the rate of fermentation is not affected 
Under proper conditions, this chemical 
agent can mlubit a large variety of cellular 
functions involving synthesis, i e , enzymic 
adaptation, differentiation, ammonia as- 
similation, etc , altliough over-all rate of 
metabolic actimty is not changed From 
the fundamental and bnlhant researdi of 
the Cons, Warburg, hleyerhof, Pamas, 
and others, it may be suspected that the 
action of azide on mobilization of phos- 
phate for synthesis of organic phosphate 
esters as S}mthetic intermediates may be 
involved Therefore, we have begun by 
companng the distnbution of phosphate 
m the various cellular fractions as in- 
fluenced by S}Tithetic acbvity By the 
use of azide and tracer phosphorus (P’-), it 
has been possible to study the flow of 
phosphate between vanous cell fractions 
while cellular matenal is or is not being 
synthesized and while the over-all utili- 
zation of carbohydrate is maintained con- 
stant 

In the imtial expenments, yeast cells 
were suspended m a medium contaming 
P®- label^ morgamc phosphate Samples 
of the cells were withdrawn at raten'^als 
durmg fermentation of glucose and ana- 
lyzed chemically and by radioactive assay 
A typical expenment gave results shown in 
Figure 1 In this expenment 2 X 10~®M 
NaNj was used From the upper curve 
It can be seen that the azide did not affect 
the abihty of the cells to metabolize glucose, 
smee both the treated and untreated cells 
consumed glucose at the same rate How- 


agent capable of preventmg synthesis 
while not inhibiting over-all utilization d 
glucose, did not interfere so markedly TTiti 
formation of ester phosphate The rate of 
equilibration of cellular phosphate mtli 
labeled morgamc phosphate was onl\ 20 
per cent less than the control m the pres 
ence of a concentration of dmitrophenol 
sufficient to inhibit synthesis of cellular 
matenal completely 

To elucidate these results, experiments 
were designed to obtam information on 
the transfer of phosphate between the 
vanous organic phosphate fractions of the 
cells while enzyme or protem synthesis 
w'as occumng It was necessary to label 
the vanous fractions of the cells before the 
expenment so that subsequent movement 
of phosphorus from one fraction to another 
could be followed 

Cells were grown m the usual medium in 
the presence of P’° labeled morgamc phos- 
phate The vanous fractions of cellularphos- 
phate were all labeled m this way After 
forty-eight hours, the cells were harvested, 
washed free of contammatmg labeled m 
orgamc phosphate by successive nnses 
with unlabeledM /15 KIH 2 P 04 solution, and 
resuspended m a medium containing un 
labeled M /15 KH-POi and 4 per centglu 
cose The carbohydrate was fermented 
under completely anaerobic conditions 
Durmg the process of fermentation there 
was no buddmg or mcrease in protein 
nitrogen 

It was found that within four hours one- 
half of the total actinty was lost from the 
cells Practically all of this loss could be 
accounted for m the acid-soluble fraction, 
constitutmg about 50 per cent of the total 
cell phosphate The acid-insoIuble fraction 
(presumed mainly nucleoprotan) had lost 
no actinty, m fact, it had gamed slightly 
in both total content and m labeled 
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cellular synthesis and growth It is also 
suggestive that phosphate-transferring 
enzymes in general have been found par- 
ticularly easy to inactivate with mustard 
gas and its mtrogen-contaming analogues 
(12) As remarked before, these agents 
exert nucleotoxic effects remarkably simi- 
lar to those found to result from x-ray and 
ultraviolet irradiation 

It would be premature to suggest that 
disturbances in nucleoprotem metabohsm 
are the central factor m mduction of the 
pathological manifestations observed to 
result from irradiation of cells This dis- 
cussion IS already replete with analogies 
and speculations There does appear to be 
sufficient evidence available to mdicate 
that investigation of cellular responses to 
a wide vanety of chemical agents may 
clarify many aspects of the radiation 
problem, particularly m conjunction with 
isotope studies The direct extension of 
researches, such as those cited on phos- 
phate transfer, to studies of cells under 
irradiation can be expected to yield data of 
fundamental importance m the elucida- 
tion of radiation effects 

Ed4vard Malhnckrodt Institute of Radiology 
610 S Kingshightvay Blvd 
St Louis 10 Mo 
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DISCUSSION 

(Papers by Qutmbv and McCune, page 201, and 
Katnen) 

W Edward Chamberlain, M D (Philadelphia, 
Penna ) Dr Quimby always gives us a lesson in 
how to present a subject I think probably everyone 
of you agrees with me in wishing that we could all 
present our material in such a clear, luad wav 
In a letter to me m advance of the meeting and in 
her remarks today, Dr Quimby said something 
about her paper not being very important I dis- 
agree with her on that point It is important It is 
very important to have meticulous studies and 
measurements of this sort, and the fact that the 
outcome was as had been expected, that in certam 
hypothyroid children the thyunid uptake was what 
could be anticipated from the work of Dr Lawrence 
and Dr Hamilton and from Dr Quimby ’s own 
earlier work doesn’t lessen its importance It is 
impossible, of course, to discuss that paper because 
nothing remains to be said 

A totally dissimilar paper is that of Dr Kamen 
It may be one of the most important papers that has 
ever been read at this Soaety, but I certainly feel 
that It IS the kind of paper that vve have to digest, 
that has to be read to be understood In fact, Dr 
Kamen probably doesn’t realize how ill-prepared we 
radiologists are for understandmg his essay He 
kindly sent me an advance copy and I have worked 
at it very hard As a result of my study I advise 
y ou to read it when it is published and to study it 
Papers of this sort really should be read by title 
and, when published, should be accompanied by a 
glossary of terms and perhaps some remarks by a co- 
author to bnng it down to our level A very stimu 
lating part of the paper to me was that it opened up 
a little window, showing us that perhaps such a 
study can be tied m with some exating work pre- 
sented at the Westinghouse Forum in May by some 
of the biophysicists and biochemists All of a sud- 
den one of them got up on the platform and said, 
“MTiat IS a nrus’ ’ A vims mav be one of the 
smallest particles of matter that can reproduce it- 
self and, if so — and there is some reason to think it 
IS so — it may be the same thing as a gene Now I 
noticed that Dr Kamen spoke of plasmagenes and 
described them as those molecules that reproduce 
themselves inside of nuclei and then find their w av 
into cv toplasm 

I tlnnk one statement he made mav well be the 
key to something important in our studv of cancer 
Suppose these protein molecules the smallest mole- 
cules that are able to reproduce themselves, should 
be poisoned bv some injun to the body and should 
begin to reproduce themselves m altered form (mav 
be Uiat IS whv cancer develops as a result of certain 
injuncs) tie this up with Dr Kamen s statement 
that these molecules are constantlv reproduang 
themselves in large numbers in the nuclei and then 
finding their wav into the cv toplasm , then recall the 
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the acid-soluble to the "nucleoprotein” frac- 
tion 

"^^rhen the cells were induced to synthe- 
size new protein by the addition of am- 
monia or by forcmg the adaptive sjmthesis 
of a new enzyme, the "nucleoprotein” frac- 
tion exhibited a different beha\nor Typi- 
cal expenmental results are shown m 
Figure 2 In this expenment cells were 


adapt to ferment maltose, t e , form a new 
enzyme, a sunilar drop in "nucleoprotein” 
P** content was observed 

These findings can be summarized as 
follows 

1 Metabolizing cells which are not ac 
tively synthesizmg new protein 
do not transfer phosphate from 
the “nucleoprotem” fraction 



Hours 

Fig 2 Loss of phosphate from nucleoprotein’ fraction as function of protein syn 
thesis SjTnboIs explained in text 


suspended m four different media i e , 
(a) physiological salme and glucose, (b) 
ph 3 ^ological salme, glucose, and ammon- 
ium sulfate, (c) physiological sahne, glu- 
cose, ammonium sulfate, and azide, (n) 
physiological sahne, glucose, ammomum 
sulfate, and dimtrophenol The concen- 
trations of the azide and dmitrophenol 
were 5 X 10~^ and 5 X 10~'‘ M , respec- 
tively, so that enzyme S 3 rnthesis was com- 
pletdy inhibited 

With glucose alone no change in P’- con- 
tent was noted, whereas m the presence of 
ammonia the ‘ ‘nucleoprotem’ ’ P ’^content fell 
to 38 per cent of its ongmal value It was 
found that both azide and dmitrophenol 
prevented thisloss from the “nucleoprotem” 
fraction ^en the cells were forced to 


2 Synthesis of new protein or enzyme 

is associated with transfer of phos- 
phate from the "nucleoprotem ‘ 
fraction 

3 Agents which prevent enzyme for- 

mation and protem s}Tithesis also 
stop flow of phosphate from the 
‘‘nucleoprotem ’ fraction 

These results are m agreement with 
those of Caspersson m demonstrating a 
close connection between nucleic acid me- 
tabohsm and protem synthesis On the 
other hand, they extend those of Hevesy 
and his collaborators, since it is shown that 
not only the general turnover of phosphate 
but a continual supply of phosphate from 
nucleic aad is essential in maintaining 
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S TOUT (10), Pack (6), and others have 
stated that hemangioendothehoma is 
a rare tumor It is that behef that has led 
mvestigators to record their findings even 
m single cases (2, 3, 6, 7, 9) and has 
prompted the wnter to offer lie present 
report of an unusual example The rarity 
of this tumor is substantiated by the fact 
that m the Department of Radiation 
Therapy at Bellevue Hospital, m a penod of 
twentv-two years (1925^6), durmg which 
there were studied and treated many 
thousands of neoplasms, only 4 cases of 
hemangioendothelioma, pathologically con- 
firmed, were observed Through the cour- 
tesy of Dr W C Von Glahn, director of 
the Department of Pathology, 4 addibonal 
cases were gathered from the vanous serv- 
ices of the hospital — an extremely low 
figure m view of the large number of surgi- 
cal and pathological specimens seen yearly 
at this institution 

The unammity of opmion that prevails 
as to the mfrequency of this tumor does not 
exist however, when the question of its 
malignant character arises Sweitzer and 
Wmer (11) consider hemangioendothehoma 
as an angiomatous tumor of low-grade 
mahgnancy Schwartz (9) describes it as 
a malignant vascular tumor which may 
run a benign climcal course Baumann- 
Sdienker (1) is somewhat less optimistic, 
for, of the 5 cases reported by him, 2 
proied fatal ivithm fifteen months of 
treatment , 1 patient was alive mth metas- 
tascs to the base of the skull, and the 
otlier 2 were ahve and free of chnical evi- 
dence of the disease (less than tliree years 
after treatment) Stout declares that, al- 
though the growth may be rapid or slow, 
its high degree of mahgnancy can be 
judged bv the fact that of his senes of IS 


patients, 10 had died with metastases, 1 
had local persistence of the disease, 3 had 
not been followed, and 4 were known to be 
ahve In only 1 of these last 4 cases, 
however, had more than five years elapsed 
after the excision of the tumor 

ETIOLOGY 

Much speculation has ansen as to the 
etiology of hemangioendothehoma Hew- 
er and Kemp (7), reportmg a case of 
hemangioendothdioma primary m the nght 
aunde of the heart, with metastases to 
lungs, bronchial lymph nodes, mesentery, 
vertebrae, and skidl, descnbe the conconu- 
tant finding of bemgn cavernous heman- 
giomata m the liver and esophagus Smce 
bemgn cavernous hemangiomata are usu- 
ally multiple and widespread, the authors 
ponder the possibihty that such a benign 
tumor might have been present ongmally 
m the heart wall and later undergone mahg- 
nant change Ogilxne and Mackenzie (8) 
press the prenuse that, as a group, tumors 
ansmg from vascular endothehum can be 
shown to run m a senes of mcreasmg ma- 
lignancy, begmnmg with the congemtal 
vascular nevus, proceedmg to simple an- 
gioma, then to mahgnant angioma, finally 
endmg m mahgnant hemangioendothe- 
homa Sweitzer and Winer quote Fraser as 
havmg postulated that hemangioendo- 
thehoma occurs as the result of the further 
evolution of a hemangioma which, after its 
formation, contmues to grow by infiltra- 
tion and active endothdial proliferation 
Eiving (4) Avrote that, m considenng the 
“etiology of endothdioma, the mfluence 
of chrome imtation, tr^ma, and low- 
grade infection must be given a promment 
place ” Caro and Stubenrauch (2) report 
a case m which a hemangioendothdioma 


Kaplan. Director Bellevue Hosp.tal, Nen York, X Y 
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possibflitj , suggested by someone else, that a \urus 
may be the end result of a parasite which has lost all 
need for its cellular funcfaon except the function of 
reproduction, and finally consider the possibditj’’ 
that cancer is tied up with these reproducing mole- 
cules I thinh you may see from this that a reading 
of Dr Kamen's paper when it is published will be 
exciting and stimulating and that it ma} be a new 
approach to a vital problem 

Edith H Quimby, Sc D (dostng) I want to 
thank Dr Chamberlain for his discussion, and I 
want to take issue with him on the subject of pre- 
senting fundamental scientific matenal m papers at 
our meetings 

7 do not believe that such papers should be read by 
title I think the essajnst should make an attempt 
to recognize the limitations of a medical audience, 
and to a certain extent predigest the matenal for us, 
but I am afraid the radiologists in general mil not 
read these articles in the journals unless the} have 
been stimulated to do so The best stimulation is a 
properl} prepared report at a meeting, and I want to 
object strenuousl} to this audience being depnied of 
it 

Howeier, I want to emphasize the matter of 
proper preparation The essayist must consider hts 
obligations to his audience and to his fellow speakers 
The program has been prepared for a certain penod, 
and each speaker knows his time allotment His 
first duty is to prepare a \ ersion of his matenal which 
he can present within this time, and this does not 
mean a chopped-up version of the paper which is to 
be submitted for publication It should mean a 


carefull} prepared digest of it If this must include 
the defining of new terms, well and good, but there 
should not be a mass of scientific detafl The full 
account jvill be pubhshed for stud} , and it will be 
studied if the presented paper is properl} stimulat 
mg In this connection I recommend that everyone 
who presents a paper at a meetmg should read the 
editonal published on this subject by Dr Golden m 
the American Journal of Roentgenohey last April 
(1946) 

Martm D Kam e n , PhJD (closing) I agree 
with Dr Qmmby, except that if I had spent my tunc 
in defining terms I would have been through oolj 
half of the glossary' m twenty minutes I have wnt 
ten a much more extensive article than I gare tod 
I worked very hard at this paper and I hope people 
will read it Indeed, I am x erv anxious to have 
people read it because I want to find out what is 
wrong with it Incidentally, I entertained anun 
fortunate misconception of the time allowed for its 
presentation 

There is another thing to be said about the un 
fortunate chemist thrown into this melange Yon 
will have to understand — and you will understand 
this quite clearly — that when you wnte an article for 
another group of people y ou are still aware that } our 
own colleagues are looking at you and you cannot 
afford to be extremelv labored about terms with 
which they are fanuliar They will wonder why you 
are bang so pamfully clear Usually in the hospitals 
they turn these articles over to bioriemists or btolo 
gists to read The result is that you may be loohed 
at askance, and some of us are sensitive about that 


SUAIARIO 


Los Isotopes Radioachvos en el Estudio de los Efectos de la Radiacndn 


A1 discutir la aplicaadn de los isotopes 
radioactivos al estudio de los efectos de la 
radiaadn sobre las c41ulas, repdsase tam- 
bi&i la labor de otros mvestigadores El 
trabajo actual contiene el informe pre- 
liminar acerca de la naturaleza de los pro- 
cesos qmmicos que mtervienen en la 
sintesis de las encunas Mediante el em- 
pleo del fdsforo como localizador, se des- 
cubnd que (1) las c41ulas metabolizantes 
que no smtetizan activamente nueva pro- 
telna no transfieren fosfatos de la fracadn 
“ndcleoprotelnica”, (2) la sintesis de nueva 
oroteina o encima se enlaza con la tons- 
de fosfatos de la teendn "oMeo- 

proteimea”. ( 3 ) losagentesquetmp.de» la 


encimogenia y la sintesis de proteina tam- 
bi^n suspenden el paso de fosfatos de la 
fracadn "nucleoproteinica” 

Aunque serfa prematuro indicar que los 
tostomos del metabolismo ndcleoprotei- 
mco constituyen el factor central en la in- 
ducadn de las mamfestaciones patoldgicas 
denvadas de la irradiaadn de las celulas, 
parece que los datos disponibles y bastan 
para mdicar que la investigacidn de las 
reacciones celulares a una amplia vanedad 
de agentes quinucos puede esclarecer mu- 
chas fases del problema de la radiaadn, en 
particular conjuntamente con los estudios 
de los isotopos 
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tine, retropentoneal space, ovary, uterus, 
corpora cavernosa, orbit, and central nerv- 
ous sj'stem The growth is not tender or 
painful The cutaneous tumor is usually 
raised well above the surface, and the en- 
veloping skm IS normal until it is injured 
by trauma, at which tune it will break 
down and there will be considerable bleed- 
mg, either outwardly from the surface of 
the tumor or mwardly mto itself Usually 
the tumor is soft and red The rate of 
growth vanes but is most often slow and 
progressive 

Metastases, which are common, occur 
through the blood stream, and sometimes 
through the lymphatics Sites of meta- 
static mvolvement are the lungs, liver, 
spleen, pancreas, kidneys, adrenals, bones, 
skm, lymph nodes, diaphragm, and pen- 
toneum A feature of the tumor which 
has not been sufficiently stressed is a ten- 
dency to local recurrence after surgical re- 
moval One of Stout’s cases recurred 
eight times m mneteen years, and m one of 
Sweitzer and Wmer’s cases there were four 
recurrences m nme years 

The course of the disease vanes It can 
be a fulmmating one, as m a case descnbed 
by Stout in which the patient died eight 
weeks after first nobang the tumor m her 
breast, or it can be protracted, as m an- 
other case descnbed by Stout, in which 
the patient had a tumor on the eyelid for 
twentj'- years 

Hemangioendothelioma cannot be defi- 
mtely diagnosed chnically, smce marked 
vasculanty and hemorrhagic tendenaes 
are not suffiaent cntena for classifymg a 
neoplasm as a malignant tumor of vascular 
elements Histologic study is necessary 

Hemangioendothehoma has to be differ- 
enbated from hematoma, hemangioma, 
granuloma pyogemcum, malignant endo- 
thelioma, and Kaposi’s disease (idiopathic 
multiple hemorrhagic sarcoma) A hema- 
toma IS present shortly after trauma, is 
usualh tender, and histologically shows 
onlj blood clot A hemangioma occurs in 
mfancj or childhood, is generally flat, and 
histologically mil show single layers of 
nonnal endothchal cells lining mature 


vessels and dilated blood-filled capiUanes 
It must be remembered that hemangiomas 
are due to some impairment of the venous 
drainage mechanism m the mvolved area, 
resultmg m stasis, engorgement, and dila- 
tabon of the vessels withm the lesion, but 
without any inclmabon to mahgnant 
change A mangnant endothehoma shows 
a great predommance of cellular elements 
with httie tendency to the formabon of 
vessels Granuloma pyogemcum shows no 
local infilbabon, has a superfiaal purulent 
crust, and presents the usual polymorpho- 
nuclear response to inflammabon Ka- 
posi’s disease is characterized by blmsh- 
red infiltrations which usually involve 
the lower exbemibes and, histologically, 
by blood vessel increase and dilatabon, 
small hemorrhages with deposits of hemo- 
siderm, and changes mdicabve of fibro- 
sarcoma 

TREATMENT 

Accordmg to Sweitzer and Wmer, wide, 
thorough exasion is enough to effect a 
cure of hemangioendothehoma but recur- 
rence is possible The recurrent tumor, 
fortunately, is as amenable to beatment as 
the ongmal growth The lesion is also 
responsive to nradiabon, and Baumann- 
Schenker goes so far as to say that its radio- 
sensibvity somebmes approaches that of 
the lymphoblastomata Another method 
of beatment is a combmabon of surgery 
and immediate postoperabve irradiabon 
Radiation therapy may be administered 
with \-rays or with radium The choice 
will be determmed by the accessibility of 
the lesion, its extent, and the type of mo- 
dahty available Whether one uses super- 
fiaal or high-voltage \-ray therapy will 
depend upon the thickness of the lesion 
and Its locabon m the body 
A table showmg the methods of treat- 
ment and results in the cases reported by 
Stout, Sweitzer and Winer, and the WTiter 
IS presented Stout’s senes of IS cases in- 
cluded 12 that had only surgical exasion 
of the tumor, with local recurrences in 5, 
including the case preMously mentioned 
inth nine recurrences in tiventy years 
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Table I Results of Treatment of Hemangioendothelioma 



Stout's Senes 


Sweitzer and Winer’s Senes 

1 Author’s Senes 

Pro- 

Number 

Number of 

Died 

Number 

Number of 

Died 

Number 

Number of Dad 

cedure 

of Times 

Recur 

with 

of Times 

Recur 

nith 

of Tunes 

Recur mth 

] 

Performed 

rcnces Metastases 

Performed 

fences 

Metastases 

Performed 

rentes lletastos 

SurgcT} 

Irradia 

21 

12 

6 

8 

6 

0 

2 

0 I 

tion 

Surgerj + 

Irradia 

1 

0 

0 

1 

1 

0 

0 

0 0 

tion 

0 

0 

0 

3 

0 

0 

2 

0 0 


developed at the site of an injury, with 
wide invasion and a fatal outcome four 
months after the patient was first seen 
Three of Sweitzer and Wmer’s patients 
gaveahistory of trauma, yet these ivnters 
declare that trauma carmot be considered 
as transfomung a prenously benign angi- 
oma into hemangioendothehoma 


PATHOLOGY 

The term ‘ hemangioendothehoma” was 
first used by Mallory in 1908, to descnbe 
a malignant iTiscular tumor m which the 
endothelial cell is responsible for the ag- 
gressive growth and metastatic properties 
of the lesion It has been descnbed as a 
tumor made up of frequently anastomos- 
ing vascular tubes Imed by atypical, hy- 
perchromatic endothehal cells of varying 
size and shape which may form one layer 
or several layers, or may prohferate to 
such a degree as to obliterate completely 
the vascular tubes The endothehal cells 
are generally withm these tubes, but at 
times are found growing outside their con- 
fines m solid sheets A dehcate framework 
of reticuhn fibers supports the vascular 
channels The blood does not circulate 
through the tumor because of the imma- 
tunty of most of the vessels, although m 
the center there may be found some ma- 
ture capillanes and larger vessels 

For mahgnant vascular tumors, as is 
true of so many other groups of tumors, 
there is unfortunately, no generally ac- 
cented ’ classification or tenmnology 

listed hemangioendothehoma as 
“Cmgioma hypertrophicum cutis and 

dSd ft as "a slowly growmg tumor of 
S £n or subcutaneous tissue occurring 


chiefly m children, m which there is a 
nearly diffuse growth of endothehal cells 
with imperfect formation of capdlanes 
Geschickter (5) does not favor the term 
hemangioendothehoma, and the nearest 
thing to it m his classification is called a 
“metastasizmg hemangioma,” which is 
defined as “a superficial cellular angioma 
of the angioblastic variety which has been 
present as a bemgn growth for rnaB) 
years and which shows marked activit) 
foUowmg trauma, and then metastasize 
widely” Stout completely doubts the 
existence of “bemgn metastasizing hemM 
giomas ” He studied the published reports 
of several such cases and, on re-exanmung 
the pathological specimens of the pnmao' 
growths, fotmd atypical endothelial ceils 
as well as numerous anastomosmg i^scu ar 
tubes which convinced him that the to 
mors were hemangioendothehoma to be 
gm with, and not simple bemgn heman 
giomas 

CLIIHCAL FEATURES 

Hemangioendothehoma may occur at 
any age, but more than half of the cases 
reported were m persons less than th^' 
years old There is apparently no marked 
sex preponderance, of the cases collected 
by Stout, Sweitzer and Winer, and the 
wnter, 15 were m males and 13 m females^ 
The tumor vanes m size from 0 5 cm to 15 
cm or more m diameter (Fig 1) and shows 
no predilection for any speaal part of the 
body, havmg been reported m the skin 
and subcutaneous tissues (2, G, 10, 11), 
the breast (10), bones (3), tonsils, lungs, 
pleura, mediastinum, heart (/), pencar- 
dium, liver (S), spleen, hp, stomach, mtes- 
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Fig 3 Photomicrograph of hemangioendothelioma showing malignant endothelial cells 
massed in solid sheets, in lower nght field Throughout the remainder of the field these cells are 
seen arranging themselves to form vascular channels (X c 130) 


was evacuated There was profuse bleeding, and a 
pressure dressmg was applied On March 13, a 
mass as large as the original one had re formed at 
the operatn e site, and two days later it was again 
incised More thin ‘currant jelly” clot was ex- 
pressed, and the ensuing hemorrhage was again 
checked b) packing and pressure bandage In 
neither instance w as the blood clot sent to the labora 
toiy for studi The patient was discharged on 
March 29, 1945 

On Nov 27, 1945, he was re admitted to the hos- 
pital because the mass in his cheek had recurred 
It was now much larger than it had been on Ins pre- 
vious admission and had been bleeding almost con- 
tinually for the past three weeks He stated that 
about four months after Ins discharge from the hos 
Pital, the tumor had begun to grow again Two 
months later, a smaller grow tli arose from the lower 
portion of tlie large tumor and soon began to ooze 
blood 

Examination disclosed a large round mass, meas 
unng 0 inches in diameter and clexaled about 2 
inches aboxe the left cheek surface (Tig 1) The 
oterhang skin was normal in color tense, fluctuant 
and non tender Spnngmg from the posterolateral, 
dependent portion of the tumor was a smaller, 
sphcncal mass about 1 1/2 inches in diameter 
which had an ulcerated granulating skin surface 


that bled repeatedly (Fig 2) At this time, the 
patient appeared weak and chronically dl Heart 
and lungs were normal, there was no hepatic or 
splenic enlargement, and no enlargement of the cer- 
vical, axillary, or mguinal Ijmph nodes The blood 
count showed hemoglobm 7 5 gm , red blood cells 
2,240,000 , white blood cells 9,200 (72 per cent poly- 
morphonuclear leukoex tes, 26 per cent Ijmphocytes, 
and 2 per cent monocjdes) Unnalj sis was normal, 
and \-ra\ examination of the left facial bones showed 
no evidence of fracture A biopsj specimen from 
the smaller mass, taken on Dec 6, 1945, was re- 
ported as an angiomatous tumor, but tissue from the 
deeper portions of the mass was requested for a 
better studj 

On Dec 11, 1945, under intratracheal anesthesia, 
the external carotid arterj was ligated, and the tu- 
mor was complctelj excised It had to be resected 
from the parotid and submaxillarx glands and the 
muscles of the cheek, dowm to the mucous membrane 
of the buccal ca\ itx In resecting it from the par- 
otid gland, the nen e structures entenng the gland 
which included the facial, were divided Five days 
later, left facial paralj sis was endent, and ten dax^s 
after the operation an external salixarx fistula dc- 
xemped, XV Inch, howexer, closed spontaneously 

The histologic report on the surgical specimen dc- 
senbed the tumor as composed mamlx of broad 




Fig 1 Illustrating the large sire that a hemangioendothelioma can attain Note that the dependent portioa 

of the tumor has broken doivn and is oozing blood 

Fig 2 Demonstratmg the smaller bleeding outgrowth from the dependent posterolateral region of the large 

hemangioendothelioma of the cheek 


Sweitzer and Winer’s senes of 6 cases in- 
cluded 4 treated by surgery only, with local 
recurrences in 3 (4 recurrences in a nine- 
year penod m one) Irradiation combined 
with surgery m 3 mstances resulted m no 
recurrences as late as twelve years after 
treatment though, oddly enough, 2 of the 
3 patients had shown recurrences after 
previous treatment by surgery alone In 
the water’s group of 4 cases, 2 had sur- 
gery only and the remammg 2 had irradia- 
tion after surgical excision Of the former, 

1 died with metastases and 1 was not 
traceable, the latter were ahve one and 
a half and seven years, respectively, 
after treatment Combmmg these figures, 
it IS found that among 31 cases treated only 
by surgery, there were IS local recurrences, 
while m 5 cases m which surged' was fol- 
lowed by irradiation there were no local 
recurrences 


REPORT OF CASE 

A K , a white male aged 56, was admitted to 
BelleiTie Hospital on Alarch 5, 1945, in a semi 
stuporous condition He gave a confused stop of 
having been struck on the head b% another man and 
complained of a severe headache His famdi histop 
and past historv' were vague but apparenth non 
contnbutorj’ 

There was a round, non tender, fluctuant mass 
in the patient s left cheek, as large as a baseball (3 
inches in diameter) The oierljnng skin was not 
ecchjmotic and there was no break in the buccal 
mucosa subjacent to the mass Other findings were 
ecchjTnosis of both e) elids bdateraUj edema of the 
scalp, blood in the right nostril bilateral spasUatj, 
ankle clonus, and a positive Babinski reflex Pulse, 
temperature, blood pressure blood count, Wasser 
mann reaction, and spinal tap were normal, but x 
ra} s re\ ealed a x ertical fracture through the right 
frontal bone terminating in the inner region of the 
right orbit and extending backnrards into the pane 
tal bone The left mandible showed no endence of 
fracture A diagnosis of fracture of the skull and 
hematoma of the left check was made 
On March 7, 1045 the mass in the left cheek was 
incised and about an ounce of currant-jelli clot 
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CONCLUSIONS 

Most hemangioendotheliomata first 
come to the attention of the surgeon, and 
the method of attack is usually entirely at 
his discretion Partly because most of 
these tumors are so readily accessible, and 
partly because they are not considered as 
highly mahgnant, simple surgical excision 
only IS performed 

The summary m Table I shows that the 
best results are to be expected from surgi- 
cal treatment m conjunction with radia- 
tion therapy It is our firm behef that 
combmed surgical and radiological treat- 
ment of hemangioendothehoma offers the 
hope of better control, and a more fre- 
quent cure, of a tumor which occasionally 
behaves like a benign growth but which 
more often takes on the character of a 
highly mahgnant process terminatmg in 
widespread metastases 

SUMMARY 

(1) Hemangioendothehoma is a rare, 
slowly growing mahgnant tumor Only 
8 cases were seen and treated at Belleime 
Hospital in twenty-two years 

(2) It IS our opimon that the best treat- 
ment for this tumor is surgical excision 
followed by irradiation 

(S) An unusual case is reported 


Note !My thanks are tendered to Dr Rieva 
Rosh, Radiation Therapist at Belleime Hospital, for 
her aid m the preparation of this paper, and to Dr 
W C Von Glahn, Director of the Department of 
Pathology, for his help in the collection and presen- 
tation of the pathological data , 

786 Palisade Ave / 

Teaneck, N J ' 
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SUMARIO 

Hemangioendotehoma 


En la mayor parte de los casos los heman- 
gioendotehomas son pnmeramente ob- 
scn^ados por el cirujano a cuya discrecidn 
suclc quedar por completo el m^todo de 
tratamiento En parte porque en la 
mayona de esos tumores el acceso es fficil 
i en parte porque no sc les considera muy 
mahgnos, el proccdimiento habitnal con- 
siste en la simple excisi6n quirurgica El 
andhsis do tres senes de casos tomadas de 
la litcratura revcla, sm embargo, que se 
obticnen mcjorcs resultados cuando la 
cinigia la scguida de la irradiaadn bien 
con los raj os X o cl radio Entre 31 casos 
tratados exclusu amenlc con la cirugia. 


hubo IS recurrencias locales y 7 muertes 
debidas a metfistasis Entre 5 casos que 
recibieron irradiacidn postoperatona, no 
hubo recurrencias Parece, por lo tanto, 
que la cirugia combmada con la radio- 
terapia es el tratarmento de elecadn 
del hemangioendotehoma, ofreciendo un 
prondstico m^s favorable en una forma de 
tumor que se comporta a veces como un 
tumor bemgno, pero que mds a menudo 
rcNUste la naturaleza de un proceso su- 
mamente mahgna, culmmando en metds- 
tasis generahzadas El caso descnto en 
estc trabajo corrobora esta conclusidn 
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Fig 4 Appearance of patient after surgical renio\nl 
of the mass Note the extent of the scar and the classi- 
cal signs of facial paralysis due to severance of the facial 
nerve 


There t\as no swelling of the face, but a t\-pical!efl 
facial paralysis was present 

Deep x-rav therapi was administered dirtcUy 
o\ cr the scar 200 r (air dose) three times weeUv, 
through an S X lO-cm portal, earned to a total oi 
2,000 r The technical factors were 200 la ^ 20 
ma , 50 cm skin-target distance, 0 5 mm Cu and 1 0 
mm -M filtration, h v 1 0 9 mm Cu 

When the patient was discharged from the dune 
on Feb 4, there was a mdd epidermitis of the cheel 
no epithelitis, and no etidence of local recuntnet 
On re-examination in the chnic, on July 16, 194F, 
the skin showed no signs of radiation reaction and 
there m as still no e\ idence of recurrence 

COMJIENT ON CASE 

Several interesting questions present 
themselves for consideration when tits 
case is reviewed To begin with, was the 
tumefaction of the cheek a hemangioendo- 
thehoma when the patient was first ad 
mitted to the hospital on March 5, 19k’ 
flight this have been determined if the 
“clots” which were then expressed from 
the mass had been studied microscopic 
ally!* If so, should not all extravascular 
blood clots removed from subcutaneous 


sheets of cells \nth large, pale, o\al to round nuclei, 
and a moderate amount of hght-staining eosino 
phihc ct toplasm In several areas, these cells, 
tj'pical of malignant endothelial cells were seen to 
be forming moderate sized vascular channels, some 
of which contamed red blood cells \ few mitotrc 
figures were present With 51 ilder stain the endo 
thelial cells of the newh formed vmscular tubes were 
shown to be enclosed bv a fine framework of reticu- 
Im fibers The diagnosis w as hemangioendothelioma 
(Fig 3) 

The patient w as referred for postoperative radia- 


and deep tissues be studied histological!) 
for possible endence of vascular neoplastai 
Could the tumor m the cheek ongmallv 
have been a hemangioma and have under 
gone a transformation into hemangio 
endothelzoma as a result of the bead 
trauma'* Hemangiomas, hoivever, are usu 
ally congemtal, and manifest themselves 
long before the age of fifty-five, when this 
patient first noticed his lesion There was 
x-ray evidence of a fracture on the 


tion therapj on Jan 10, 1946 At this time fur- 
ther questioning brought out the startling fact that 
about a year before his first admission to the hos- 
pital he had noticed a small reddish sore ’ in the 
midportion of his left cheek The ‘ sore ’ progressed 
slowh at first but then began to grow more rapidly , 


just before he came into the hospital, it was about as 
large as a baseball as stated abov e The tumor did 
not bleed, was not pamful, and did not interfere with 


eating There had not been anv trauma to the face 
prior to the appearance of the sore 

Examination m the Radiation Therapy Chnic 
disclosed a long, vertical, healed scar on the left 
cheek extending from near the external canthus of 
the ev e down over the mandible to the upper por- 
tion of the neck (Fig 4) The skm of the M m 
the region of the scar was hard and non-t^d^, the 
toS extending through the cheek thickness 


Side of the skuh with bleeding from the 
rtg/i/ nostril, but the tumor was on the /^1 
side of his head The argument can be 
offered that there might have been a conhf 
coup fracture — that the blow had been ap 
phed to the left side of the head and the 
force transmitted to the nght side, but 
there was no ecchymosis and no other evi- 
dence of mjury on the left cheek It is 
highly improbable that this patient had 
had a hemangioma transformed by trauma 
mto a hemangioendothehoma The evi- 
dence does not favor such an inference 

’ After this report was in the printer's hands 



Fig 1 Mortality rates 5or mice receivmg total body irradiation in single and fractionated doses 





Influence of Dose Fractionation on the Lethal X-Ray Effect 

Produced by Total Body Irradiation in Mice 

A Preliminary Note* 

FRIEDRICH ELLINGEH, M.D » 


I N PREVIOUS investigations it has been 
demonstrated that in various amraal 
speaes mcreasmg doses of x-rays in the 
form of total body irradiation produce an 
increasing mortahty rate (1, 2) Data 
concemmg the influence of dose fractiona- 
tion on the lethal effect produced m mice 
by total body irradiation are presented in 
this paper 

The influence of dose fractionation on the 
biologic effect of x-rays has been the sub- 
ject of a large number of mvesbgations 
From the accumulated endence it appears 
that fractionation usually decreases the 
effect of a given dose admmistered m one 
exposure In certain tissues and organs 
with high reproductive capacity, however, 
as, for example, the testis (3) and mahg- 
nant tumor tissue (4), the effect of the 
fractionated dose was found to be more 
pronounced 

The mammahan body is composed of 
tissues knoivn to react differently to dose 
fractionation A study of its influence 
on the organism as a whole appears, there- 
fore, of special interest 

METHODS 

A total of 253 white male nuce has been 
used in these experiments The radiation 
factors employed were as follows 200 
kv p , 10 ma, 0 25 mm Cu and 1 0 mm 
A1 inherent filtration, correspondmg to a 
half-value layer of 0 75 mm Cu The 
mtensity of the radiation was 23 4 r/mm 
The distance from the target to the animal 
contamer was 50 cm , and the total field 
size 20 X 20 cm The set-up for the ex- 
posures was the same as m our prenOus 
experiments (2) 


Doses of 1,000, 500, and 400 r/air vere 
given m one exposure and in fractions of 
100 r/air on consecutive days (simple dose 
fractionation) These single exposure 
doses according to our previous expenences 
represent the LD 100, 50, and 35, respec 
tively 

The choice of 100 r/air as the dose for 
each fraction of treatment was detemuned 
by prexnous expenence, which showed that 
this dose represents the maximum effec 
tive dose, t e , the dose which m smgle fci 
posure produces a marked effect withm the 
irradiated body without causmg fatahhes. 

Mortahty rates for both groups, those 
receivmg the radiation in a smgle exposure 
and those receivmg the same total dose ui 
equal installments, have been estabhshed 
by recor din g the number of fatahties 
daily A graphic presentation of the re 
suits IS made, as previously, by using the 
days after exposure as abscissa values and 
the percentage mortahty as ordinate 
xmlues For correct comparison the graphs 
for the fractionated treated animals have 
been transformed m such a maimer that 
the zero day m the fractionated group is 
the day on which the total dose m this 
group has been accomphshed (e g , zero 
day for 500 r fractionated is the fourth 
day after beginnmg of treatment) 

RESULTS 

As shown m Figure 1, fractionation of 
each of the three investigated doses re- 
sults m a decrease m the mortahty rate 
The significance of these observations is 
illustrated m Figure 2 In this graph the 
lethal effect of the single exposure is pre- 
sented m such a way that the total number 
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Ttg 1 Mortality rates for mice receivmg total body irradiation in single and fractionated doses 
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of mice used for each dose has been divided 
into two groups and the mortahty rate 
plotted for each subgroup (A and a, B 
and b , C and c) These two subgroups, 
pemut appraisal of the consistency of the 
lethal effect for each of the three doses 
given in single exposure As shown m 
Figure 2, in each mstance the lethal effect 
of single exposure doses proved higher 
than that of the same dose fractionated 

The decrease m mortahty rate m the 
mice receivmg fractionated doses was ac- 
compamed by less pronounced changes in 
the general appearance of the animals 
The fur appeared less ragged, and the loss 
m body weight m those animals which 
received 500 r was also less pronounced 

Autopsies of mice dying foUowmg frac- 
tionated treatment showed the same 
changes m the spleen and bone marrow 
and fatty changes in the hvers previously 
descnbed m those dying from the same 
doses given in a single exposure (2, 5) 

DISCUSSION 

It has been demonstrated that the lethal 
effect of certam x-ray doses given to nuce 
as total body irradiation is decreased by 
simple fractionation This phenomenon 
IS most pronounced with the dose which 
produces the lowest mortahty rate m a 
smgle exposure, as was to be expected 

Our data appear of particular interest m 
view of the recent studies by Henshaw (6) 
concemmg the influence of fractionated 
irradiation on the life span of mice Hen- 
shaw’s mterest was mainly focused on the 
detemunation of the tolerance dose m x- 
ray protection His experimental ap- 
proach, therefore, differed fimdamentally 
from ours He irradiated mice with mi- 
nute daily doses of x-ray over the entue 
lifetime The doses used ranged from 5 
to 25 r/air, which doses m his experience, 
when given once, did not influence the 
white blood count The exposmes took 
place five tunes weekly Even with the 
tallest dose of 5 r/au, amountmg to as 
httle as 1/200 of the absolute lethal dose 
fALD) for mice, a defimte shortenmg of 
the hfe span of the irradiated mice was 


found This mdicates a definite dose 
accumulation under these very extreme 
conditions of fracbonated treatment 
These findings are of great importance m 
the problem of x-ray protection 
The mterest of the radiahon therapist 
m the problem of dose fractionation in 
total body irradiation is different His 
chmcal problem is whether or not a cancer 
icidal dose of x-rays can be apphed to the 
body as a whole without severe damage to 
the tumor host 

The demonstration that simple frac 
tionation of lethal doses of x-ra3is decreases 
the mortahty rate appears, therefore, of 
great significance The fact that such a 
decrease has been accomphshed by using 
smgle fractions amountmg to as much as 
the maximal dose which can be given in a 
smgle exposure without producmg fatal 
ities seems particulary encouragmg, as 
these doses are definitely effective on 
tumor tissue 

The data presented should be considered 
only as a quahtative result They cer 
tamly do not pemut any conclusions as 
to the amount by which fractionation 
decreases the effect m total body irradia 
tion They do, however, mdicate the 
possibility of developing fractionated treat 
ment schemata which will be far less dan 
gerous to the host without impairment of 
the cancencadal action The importance 
m the experimental radiation therapy of 
mahgnant tumors appears evident 

The proved consistency of the lethal 
effect of x-rays in mice is another interest 
mg result of these mvestigations This 
consistency is remarkable m new of the 
fact that these experiments have been 
conducted over a period of two yearn 
Oiu data thus demonstrate the suitabihty 
of the lethal effect produced by total body 
irradiation of imce for quantitative studies 
of radiation effects 

SUMMARY 

A comparison has been made between 
the mortality rates produced by vanous 
doses of x-rays given as total body irradi- 
ation to uuce (a) m one exposure and (b) 
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1 equal fractions on consecutive days 
simple dose fractionation) It has been 
emonstrated that simple dose fractiona- 
lon decreases the mortahty rates caused 
)y the same doses when given m one ex- 
)osuTe This decrease m mortahty rate 
ras found to be most pronounced with the 
lose which produced the lowest mortahty 
ate in smgle exposure 

Acknowledgment The author wishes to ex- 
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SUMARIO 


La Fraccionacidn y el Efecto Letal de los Rayos X 


Comparados los coeficientes de mortah- 
dad produados por vanas dosis de rayos 
X (1,000 r, 500 r y 400 r, en el aire) ad- 
nunistradas a ratones en forma de irra- 
diaadn total del cuerpo (a) en una exposi- 
ci6n, y (b) fracaones iguales de 100 r en 
el aire en dlas consecutivos (fraccionacidn 


simple de dosis), quedd demostrado que la 
fraccionaadn simple rebaja la mortahdad 
ocasionada por las mismas dosis admims- 
tradas en una sesidn Esta disminuadn de 
la mortahdad resultd ser mds pronunaada 
con la dosis que produjo la mortalidad mds 
baja en una sola sesidn 





EDITORIAL 


Roentgen Therapy of Carcinoma of the Esophagus 


That the radiation therapy of carcinoma 
of the esophagus presents us with one of 
our most difficult problems is umversally 
recognized, more especially as no other 
form of treatment can claim equally good 
results from the standpoint of mortahty 
or morbidity The relative radioresist- 
ance of , squamous-cell carcinoma and the 
usual e\tent of the growth before the 
occurrence of sjTnptoms create a difficult 
primary problem, which is further com- 
phcated by the rather rapid involvement 
of the neighbormg lymph nodes and the 
proximit}’’ of ntal structures To these 
difficulties are added the imtative effects 
of foods and fluids constantly passing over 
tbe involved area and eventual obstruc- 
tion, leadmg to detenoration of the general 
health and inabihty to tolerate radical 
forms of therapy 

In assessing the results obtamed from 
various types of therapy, consideration 
must be accorded the site of the tumor 
Carcmomas mvolvmg the cervical portion 
of the esophagus are much more amenable 
to radiation therapy, smce an adequate 
dose of radiation is more easily apphed 
here, and the results are statistically better 
ffign for other esophageal cancers In the 
thoracic portion, the esophagus is not only 
at a greater distance from the skm, makmg 
it more difficult to apply an adequate tumor 
dose, but it also hes m close proMmity to 
vital organs whose presence gives the radi- 
ologist justifiable concern Tumors m 
the region of the cardia are also relatively 
inaccessible, and their irradiation may in- 
volve considerable exposure of the hver. 
<;nleen and stomach, resultmg m leuko- 
’and other constitutional effects 

Radium therapy, extensively employed 
in Ae past for esophageal ^cmoma has 
tagdy discoEtmued because ot >ts 


2i2 


ineffectiveness and the untoward accidents 
which have attended it The use of 
the radium bougie has given the best 
results, and a number of cases are recorded 
m the hterature with survivals for varjong 
numbers of years without evidence of re 
currence of the ongmal lesion The dis 
advantages of the method are the local 
trauma, with immment danger of perfora 
tion of the esophagus, and the high local 
dosage with rapid decrease of the depth 
dose, thus affordmg msufficient irradiation 
of adjacent l 3 mph nodes 

Pubhshed senes of carcmomas of the 
thoracic portion of the esophagus indicate 
that roentgen therapy is the most effecti^ 
method of paUiation, overcommg the oh 
struction with the least discomfort ^d 
danger to the patient Uniform irradia 
tion of the tumor and surrounding area is 
possible, and the danger of local traumas 
ehmmated Even in this area the number 
of permanent cures is low Excesnve 
dosage may be dehvered to the surrounding 
structures, as the lungs and the heart, an 
the tumor dose is therefore necessarily 
hmited 

A careful study of 51 cases of carcinoma 
of the esophagus has been reported by 
Smithers, Clarkson, and Strong (3) 0 

the 51 cases referred for roentgen therapv, 
44 were accepted and m 32 treatment ww 
completed In 5 of the 32 cases, the bulk 
of the tumor was m the upper third of th^ 
esophagus, m 21 in the rmddle third, and 
in 6 m the lower third The radiabon 
was given through six fields, 20 X 4 cm j 
at 400 SO cm focus-skin distance, with 
a half-value layer of 3 7 mm Cu Six 
of the patients were h\nng at the tune of 
the report One was ahve and well four 
years after treatment, the others at van- 
ous mtervals, from thirteen to thirty-two 
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months Eight of the patients who died 
hved a year or more after treatment and 
one more than two years In 3 who died 
of metastases, all local symptoms had dis- 
appeared In no case was there evidence 
of fibrosis of the lungs, nor was there evi- 
dence of cardiac damage m any mstance 
The skm effect was neghgible, with only 
a mild erythema in most cases 
In a small senes of 5 cases, Buschke and 
Cantnl (1) employed 800 kv , 100 cm 
target-skin distance, and 4 5 mm lead 
filtration One patient with mvolvement 
of the distal portion of the esophagus and 
the lesser curvature of the stomach was 
ahve without radiological evidence of 
local recurrence after three and one-half 
years These authors beheve that ap- 
proximately 5,000 r must be dehvered to 
the tumor and state that this is possible 
through one antenor and one postenor 
field 

A senes of 36 cases of cancer of the 
thoracic esophagus treated with medium- 
voltage roentgen therapy has been reported 
by Strandqvist (4) The factors used were 

170-180 kv , target-skin distance 50 cm , 
filter 0 5 mm Cu plus 1 0 mm A1 Strand- 
qnst attempted to attain a tumor dose of 
5,000 r over a penod of forty days, but 
this goal was not always reached, even 
though SIX skm portals were used The 
skin and lung reactions were somewhat 
more annoying than in cases treated by 
others with higher voltage Injury to the 
heart due to direct irradiation of the car- 
diac region was observed m several cases 
This was a late comphcation and was 
not obsen^ed until six months to a year 
after treatment In this senes of 36 cases 
there were 4 patients who hved two years 
or longer Of these, 2 were Imng and well 
at tlie time of the report Eighteen 
patients died nothin one year The author 
concludes that one cannot attain lasting 
cure without producing excessive damage 
to ntal intrathoracic organs 
From tlic Radium Center in Copen- 
hagen, Nielsen (2) reports preliminary re- 
sults of treatment of 174 cases of carcinoma 
of the esophagus In rotation tlierapy, at 


180 kv with 0 5 mm Cu filtration The 
great majority of these — 166, or 95 per 
cent— were ''Situated entuely withm the 
thoracic esophagus The patient is seated 
on a rotatmg stool and the position of the 
roentgen tube is fixed Fluoroscopy is 
used for centering the beam on the lesion 
and the rotation time is ten to fifteen 
mmutes A tumor dose of about 5,000 r 
was given over a penod of five to eight 
weeks The skm reaction was mild, con- 
sistmg of a moderate dry epiderrmtis 
The general reaction was also shght, 
but there was usually a drop m the systohc 
blood pressure No final results are as 
yet available, but m 117 cases complete 
or nearly complete freedom from symptoms 
was obtamed Contrastmg the results 
with his previous results with cross-fire 
irradiation, Nielsen shows that 25 per cent 
of the patients as agamst 10 per cent 
in the former senes were ahve after one 
year Correspondmg figures for two years 
were 15 and 4 per cent 

It would seem from this bnef review of 
the treatment of cancer of the esophagus 
that the results are much improved when 
voltages of 400 kv or more are employed 
for standard cross-fire irradiation A pos- 
sible exception is the senes treated by 
Nielsen with rotation therapy, though he 
beheves that even better results would be 
obtamed with supervoltage rays It is 
also noted that damage to the skin and 
even to the lungs and heart were less at the 
higher voltages The results appear to 
mdicate that ivith supervoltage irradiation 
of carcinoma of the esophagus we may 
hope for a moderate number of cures, 
while relief will be obtamed in a high 
percentage of cases 
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Roentgen Therapy of Carcinoma of the Esophagus 


That the radjation therapy of carcinoma 
of the esophagus presents us with one of 
our most difficult problems is umversally 
recogmzed, more especially as no other 
form of treatment can claim equally good 
results from the standpomt of raortaht}’- 
or morbidit}’’ The relative radioresist- 
ance of , squamous-cell carcinoma and the 
usual evtent of the growth before the 
occurrence of symptoms create a difficult 
primary problem, which is further com- 
phcated by the rather rapid involvement 
of the neighbonng lymph nodes and the 
provimit)’- of vital structures To these 
difficulties are added the irritative effects 
of foods and fluids constantly passmg over 
the involved area and eventual obstruc- 
tion, leadmg to detenoration of the general 
health and inabihty to tolerate radical 
forms of therapy 

In assessing the results obtained from 
various tjqies of therapy, consideration 
must be accorded the site of the tumor 
Carcmomas involvmg the cervical portion 
of the esophagus are much more amenable 
to radiation therapy, smce an adequate 
dose of radiation is more easily apphed 
here, and the results are statistic^y better 
th ^n for other esophageal cancers In the 
thoracic portion, the esophagus is not only 
at a greater distance from the skm, making 
it more difficult to apply an adequate tumor 
dose, but it also hes m close proximity to 
vital organs whose presence gives the radi- 
ologist justifiable concern Tumors m 
the region of the cardia are also relatively 
inaccessible, and their irradiation may in- 
volve considerable exposure of the hver, 
spleen, and stomach, resultmg in leuko- 
nema and other constitutional effects 

Radium therapy, extensively employed 
in the past for esophageal carcmoma. has 
been Im-gely discontmued because of its 


ineffectiveness and the untoward acadents 
which have attended it The use oi 
the radium bougie - has given the best 
results, and a number of cases are recorded 
in the hterature with survivals for vaijing 
numbers of years without endence ol it 
currence of the original lesion The dis- 
advantages of the method are the local 
trauma, with immment danger of perfora 
tion of the esophagus, and the high local 
dosage with rapid decrease of the depth 
dose, thus affordmg insufficient irradiaboa 
of adjacent lymph nodes 

Pubhshed senes of carcinomas oi the 
thoracic portion of the esophagus indicate 
that roentgen therapy is the most efiectise 
method of palliation, overcommg the 
struction with the least discomfort and 
danger to the patient Uniform uradia 
tion of the tumor and surroundmg area is 
possible, and the danger of local trauma is 
ehrmnated Even m this area the number 
of permanent cures is low Excessive 
dosage may be dehvered to the surroundmg 
structures, as the lungs and the heart, and 
the tumor dose is therefore necessanly 
hmited 

A careful study of 51 cases of carcinoma 
of the esophagus has been reported by 
Smithers, Clarkson, and Strong (3) O' 
the 51 cases referred for roentgen therapv, 
44 were accepted and m 32 treatment was 
completed In 5 of the 32 cases, the bull 
of the tumor was m the upper third of the 
esophagpis, m 21 m the middle third, and 
ui 6 m the lower third The radiabon 
was given through six fields, 20 X 4 cm , 
at 400 kv , SO cm focus-skin distance, with 
a half-value layer of 3 7 mm Cu Sm 
of the patients were hnng at the time ol 
the report One was alive and well four 
years after treatment, the others at van- 
ous mterx'als, from thirteen to thirty-two 
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ANNOUNCEMENTS AND BOOK REVIEWS 


ALABAMA RADIOLOGICAL SOCIETY 


DR WARREN W FUREY HONORED 


■Vt a recent meeting of the Alabama Radiological 
Societ} , the following officers nere elected Presi- 
dent, Dr John Da) Peake of Mobile, Vice-Presi- 
dent, Dr Lewis E Sorrell of Birmingham, Secre- 
tar) -Treasurer, Dr Courtne) S Stickle) of IMont- 
gomer) Dr Karl Kesmodel of Birmingham was 
nominated as candidate for Councilor to the Ameri- 
can College of Radiolog)'' 


At its Annual Dmner on June IS Dr Mantn 
Pure)' took office as President of the Chicago 
Medical Society Members of the Radiological 
Societ) of North Amenca, recognizing Dr Fureys 
m\ aluable sernces on their own behalf, congratubte 
their medical colleagues of Chicago on the wisdom 
of this choice 

NATIONAL CANCER INSTITUTE 


RADIOLOGICAL SOCIETY OP NEW JERSEY 

At a recent meeting of the Radiological Socict) of 
New Jerse), the folloiving officers were elected 
President, Dr H R Bnndle, of ^sbun Park, Vice- 
President, Dr Wm H Seward, of Orange, Secre- 
tary, Dr Raphael Pomeranz, of Newark, Treasurer, 
Dr C A Plume, of Succasunna, Counselor, Dr 
Francis Camgan, of Newark 


NORTH CAROLINA RADIOLOGICAL 
SOCIETY 

At a meeting of the North Carolina Radiological 
Societ\ at Virginia Beach, on May 13, Dr C E 
Howard of Goldsboro was elected President for the 
ensuing year. Dr J P Rousseau of Winston- 
Salem, Vice-President, Dr James E Hemphill, 
Charlotte, Secretary -Treasurer 

The meeting followed that of the Radiological 
Section of the North Carolma Medical Society 
under the chairmanship of Dr G W Murphv, of 
Ashville, m which the following speakers participated 
Dr Stuart Gibbs, Bowman Gray School of Mediane, 
Dr Robert J Reeves Professor of Radiology, Duke 
University School of Medicine, Dr Robert H 
Hackler, Washmgton, N C , Dr James E Hemp 
hm Charlotte, Dr C L Grav, High Point, Dr 
Allan Tuggle and Dr Thomas A Murrah, Charlotte 
Memorial Hospital 


The resignation of Dr R R Spencer as Cluei d 
the National Canc^ Institute of the U S Puto 
Health Semce to be effective July 1 was announced 
at the last quarterly meetmg of the Institutes 
National Adnsoty Council, in Bethesda Dr 
Spencer will, however, continue his i aluable wmB 
the field of cancer, devoting his full time to proles- 
sional educabon and research His success^ ^ 
head of Hie Institute is Dr Leonard A Schw 
formerh Assistant Chief Dr A C Bw ® 
President of the Um\ ersity of lUmois and one ai m 
country ’s leading physiologists, becomes Execa iw 
Director of the National Cancer Advisory Coun^ 
succeeding Dr George M Smith who resigned some 
months ago for reasons of health 


In Memonam 


EBEN J CAREY, M D 
1889-1947 

Eben J Carey, Dean and Professor of 
Marquette University School of Medicm^ di 
ute infectious hepatitis in Columbia Hos^w , 
dwaukee, on June 5, 1947, after a short lUn^s 
hile he was primarily an anatoimst, Dr ^ J 
IS keenb interested m radiology and had been 

... s _« 1 AmcnCtt 


TENNESSEE RADIOLOGICAL SOCIETY 


The Tennessee Radiological Society at its recrat 
annual meeting elected the foUowmg officers for 
fC coming year Dr J Cash King of Memphis 
SLident Dr FranUin B Bogart of Chattanooga 
V^^Sid^t, Dr J Marsh Frdre of Chattanooga 

^^'T^ann of Cleveland, Ohio ad 

,1 Ld^e Soaety on “Roentgen Therapx for Some 
dressed the boae y _ Portmann was also guest 
Superfiaal State Medical Soaety 

speaker being ‘The Role of Surg^y 


TdCdiM SrCancer of theBreast “ 


since 1929 ,con 

Eben J Carey was bom in Chicago Juh 41, lo > 
and acquired his preliminary education in Cahfora'S 
He then went to Creighton University Omana, 
where he received the degrees of Master of Science 
and Doctor of Science and taught in the Departmen: 
of Anatomy In 1920 he went to Marquette Um 
versity as Professor of Anatomy Continuing nis 
medical studies at Rush Medical School he rec«'’e 
his M D from that instituUon in 1925 In 1934 nc 
became Dean of the School of Mediane at Marquette 
Dr Carey was nationally known as an anatomist, 
and many honors came to him His skill in the 
preparation of saentific exhibits was well recognized 
he served as Director of Medical Evhibitsat the Cen 
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RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Editor’s Note Secretanes of state and local radiological societies are requested to cooperate m keeping this 
section up-to-date by notifymg the editor promptly of changes m officers and meetmg dates Address Howard 
P Doub, M D , The Henry Ford Hospital, Detroit 2 Mich 


UNITED STATES 

Rabiolooical Society of North America Secre- 
tary-Treasurer Donald S Chdds, M D , 607 
Medical Arts Bldg , Syracuse 2 N Y 
American Radium Society Secretary, Hugh F Hare, 
M D , 605 Commonwealth Ave , Boston 15 Mass 
American Roentgen Ray Society Secretary Harold 
Dabney Kerr, M D , Iowa City, Iowa 
American College of Radiology Secretary Mac F 
Cahal, 20 N Wacker Dr , Chicago 6 HI 
Section on Radiology, A M A Secretary, U V 
Portmann, M D Cleveland Clmic Cleveland 6 
Ohio 

Alabama 

Alabama Radiological Society Secretary- T reasurer 
Courtney S Stickley M D Bell Bldg Montgom- 
ery Next meeting at the time and place of the 
Alabama State Medical Association meetmg 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Hames, M_D , Pme Bluff Meets every three 
months and annually at meetmg of State Medical 
Soaety 

Cahforma 

California Medical Association Section on Radi- 
ology Secretary D R MacColl, M D , 2007 
Wilshire Blvd , Los Angeles 5 
Los Anoelbs County Medical Association, Ra- 
diological Section Secretary, Mons Horwitz, 
M D , 2009 Wdshire Blvd , Los Angeles 6 Meets 
second Wednesday of each month at County 
Society Bldg 

Pacific Roentgen Society Secretary, L Henry 
Garland M D 460 Sutter St , San Francisco 8 
Meets annually with State Medical Assoaation 
San Diego Roentgen Society Secretary, R F 
Niehaus M D , 1831 Fourth Ave San Diego 
Meets first Wednesday of each month 
X-Ra\ Study Clud of San Francisco Secretary 
Iian J Miller M D 2000 Van Ness Ave Meets 
monthly on the third Thursday at 7 45 pm, 
January to June at Lane Hall Stanford UmYcr- 
sity Hospital and July to December at Toland 
Hall UniYcrsity of California Hospital 

Colorado 

DENYmR Radiological Club Secretary Washington 
C Huylcr M D , Mercy Hospital 1619 Milwau- 
kee Denver G Meets third Fnday of each month 
at the Colorado School of Medicine and Hospitals 


Connecticut 

Connecticut State Medical Socibty Section on 
Radiology Secretary, Robert M Lowman M D , 
Grace-New Haven Hospital, Grace Umt, New 
Haven Meetings bimonthly second Thursday 

Flonda 

Florida Radiological Society Secretary- Treasurer 
Maxey Dell Jr , M D 333 West Main St S 
Games viUe 

Georgia 

Georgia Radiological Socibty Secretary-Treasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November and at the annual 
meetmg of State Medical Association 

Illinois 

Chicago Roentgen Society Secretary, T J Wach- 
owska, M D , 310 Elhs Ave., Wheaton Meets 
at the Palmer House, second Thursday of October 
November, January, February March and April 
at 8 00 p M 

Illinois Radiological Society Secretary-Treasurer 
William DeHoUander, M D St Johns’ Hospital 
Springfield Meetmgs quarterly as announced 

Illinois State Medical Society Section on Ra 
biology Secretary, Frank S Hussey M D 250 
East Supenor St , Chicago 11 

Indiana 

Indiana Roentgen Society Secretary-Treasurer, 
J A Campbell M D , Indiana University Hos- 
pitals Indianapolis 7 Annual meeting m May 

Iowa 

Iowa X-Ray Club Secretary, Arthur W Erskme, 
M D , 326 Higley Buildmg Cedar Rapids Meets 
during annual session of State Medical Society 

Kentucky 

Kentucky Radiological Society Secrelary-Treas 
urer. Sydney E Johnson, M D 101 W Chestnut 
St , Lomsville 

Louisville Radiological Society, Secrelary-Treas 
urer EYcrett L Pirkey, LouisYille General 
Hospital, Louisnlle 2 Meets second Fnday of 
each month at LomsviIIe General Hospital 

Louisiana 

Louisiana Radiological Society Secrelary-Treas 
urer, Johnson R Anderson, M D , No Louisiana 
Samtanum, Shreveport Meets with State Med 
ical Society 
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Aoput 1911 


tur} of Progress Exposibon and from 1931 nas Di- 
rector of Medical Exhibits at the Museum of Science 
and Industry in Chicago 

For his uork on the x raj studj of bone growth, 
Dr Carej was awarded the Gold Medal of the Radio 
logical Society of Nortli Amenca in 1933 He 
was most s^'mpathetlc to the teaching of radiologj 
to undergraduate students, and during his last school 
year he rearranged the teaching schedule so that 
time was a\ ailable for the Department of RadIolog^ 
to teach first-j^car students roentgen anatomj and 
to double the time gi\ cn the junior class 

Eben Carej' uas a man of strong conwctions and 
worked hard for the cause of organized mediane 
He was a fnendh man and a jowal companion His 
presence at a meeting insured keen discussion and 
good fellowship 

Radiologj has lost a strong proponent m his pass 
ing but mediane is richer because of his efforts 

S A Morton, M D 

DR ALB4N KOHLER 

Word has been recened of tlie death of Dr Alban 
Kdhler of Wiesbaden, German's Dr Kdhler was 
an Honorarj Fellow of the Amencan College of 
Radiologj and was well known to Amencan radiolo 
gists for his book on “Borderlands of the Normal and 
Elarlj Pathological m the Roentgenogram,” a work 
whidi has gone through manj German and Enghsh 
editions A letter from Dr Kohler, telling of the 
losses which he suffered in the rsar, appeared in 
Radiologx for November 194G 

Book Reviews 

Engush-Spanish Chejucal and hlEDicAL Dic- 
tionary, Comprising Terms Emploited in 
Medicine, Surgery, Dentistrx, Veterinary 


Biochemistrx, Biology, Phawuci, Aumi 
Sciences and Related Scientific EQumirsT 
Bj' hloRRis Goldberg, Chief Technical Trans- 
lator, Translation &. Research Bureau, New led 
Cit\' Author of Spanish Enghsh Idioms A 
volume of 692 pages Published hj- McGran 
Hill Book Compmnj , Inc , New Yorh IS h \ 
Pnee 310 00 

An English-Spanish Chemical and Medical Die 
tionan should find a ivide field of usefulness amonj 
chemists, physiaans, laboratorj workers, and othas 
who are searchmg for Spanish equivalents to saen 
tific terms m actii e Enghsh usage. According to 
the publishers more than 40,000 translations and 
definitions are mcluded in this new dictionarv bj 
Moms Goldberg Radiologists, however, will find 
that mam words which are commonplace in tkir 
speaaltj are missing Perhaps the most soions 
omission is the term roentgen, indicating the mttr 
national unit of radiabon dosage Others, to select 
a few, are tomographj , lammagraphj , grenz nm, 
cvclotron, betatron, isotope, phantom, diaphiajo 
(Bucla), neutron, and proton 
The author makes a pomt of the fact that notmlv 
are Spamsh equii'alents of the Enghsh terms pi- 
sented but that there are included, in addito 
brief defimbons m Spamsh for correct and rcadj 
interpretabon This is an excellent idea, but m s 
work designed to cover so wide a field it has 
impossible to extend these defimbons bej ond a fw 
words, so that the general impression is one of ovw 
simphficabon It is assumed, however, that the 
book IS designed for rapid reference rather than M 
intensive word studj, m which case one shew 
perhaps not be too critical 

The tj'pographj’ is excellent, and the general ap 
pearance of the book pleasing It should constilo e 
one more hnk m the bond of understandmg between 
saentists of the Americas 
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Pennsylvama 

I>EhNs\L\ ANiA Radiologicai. Sooetv Secretary 
Treasurer, James M Converse, M D , 416 Pine 
St , Williamsport 8 Meets annually 

PKiLArtEUPHiA Roentgen Rav Soceetv Secretory, 
Calvin L Steivart, M D , Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 p u , from October to May m 
Thomson Hall, College of Physiaans, 21 S 22d St 

PmsBUEGH Roentgen SoctETY Secretary- T reasurer, 
Lester M J Freedman, M D , 415 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 p u , October to May, inclusive 

Rocky Monntam States 

Rockv Mochtain Radiological Socibtv Secretary- 
Treasurer, A M Popma, M I) 220 N First St 
Boise Idaho 

South Caiohna 

South Carolina X-Ray SociKTY Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Memphis Roentgen Clob Meetings second Tuesday 
of each month at Umversity Center 

Tennessee Radiological Society Secretary- Treas- 
urer J Marsh Frfere, M T) , 707 Walnut St , Chat- 
tanooga Meets annually with State Medical 
Society in April 

Texts 

Dallas Fort Worth Roentgen Study Club Sec- 
retary, X R Hyde, M D , Medical Arts Bldg , 
Fort Worth 2 Meetings on third Monday of each 
month in Dallas m the odd months and m Fort 
Worth in the even months 

Texas Radiological Sociktv Secretary Treasurer, 
R P O’Bannon, M D 650 Fifth Ave , Fort Worth 
4 

Utah 

Utah State Radiological Societv Secretary Treas- 
urer, M Lowry Allen, M D , Judge Bldg , Salt 
Lake City 1 Meets third Wednesday, January, 
Match May September. November 

UNivERsm OF Utah Radiological Conpbkbncb 
Secrilars, Henry H Lemer, M D Meets first and 
third Thursdays, September to June inclusive 
at Salt Lake County General Hospital 


Virgima 

Virginia Radiological Society Secretary B Latan 
Flanagan, M D , 215 Medical Arts Bldg , Rich- 
mond 19 

Washington 

Washington State Radiological Society Secre- 
tary-Treasurer, Fredenc E Templeton, M D , 324 
Cobb Bldg , Seattle 1 Meetmgs fourth Monday, 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, C A H Fortier, M D , 231 W Wiscon- 
sin Ave , Milwaukee 3 Meets monthly on second 
Monday at the Umversity Club 

Radiological Section of the Wisconsin State Med- 
ical SoctETY Secretary, S R Beatty, M D , 186 
Hazel St , Oshkosh Two-day meetmg m May 
and one day at annual meetmg of State Medical 
Society m September 

University of Wisconsin Radiological Conference 
Meets first and third Thursdays 4 to 6 p u , Sep- 
tember to May, inclusive, Room 301, Service Mem- 
onal Institute, 426 N Charter St , Madison 6 

CANADA 

Canadian Association op Radiologists Honorary 
Secretary-Treasurer, IE, M Crawford, M D , 2100 
Marlowe Ave , Montreal 28, Quebec Meetmgs 
m January and June 

La SocifiTf! Canadibnne-Francaise d’Electrologih 
bt de Radiologie MAdicaleb. General Secretary, 
Ongine Dufresne, M D Institut du Radium, 
Montreal Meets on thud Saturday of each 
month 

CUBA 

SOdSDAD DE RADIOLOcfA Y FlSlOTERAPIA DE CUBA, 
Offices m Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SOCIEDAD MexICANA DB RADIOLOCfA Y FiStOTERAPIA 
General Secretary, Dr Diomsio Perez Cosio, 
Marsdla II. Mexico, D F MeeUngs first Monday 
of each month 
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Origans Parish Radiological Socibti StcreUtry, 
Joseph V Schlosser, M D . Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthl) September to May, third Wednesday, 
7 30 pm 

Maryland 

Baltimore Ciri Medical Societi, Radiological 
Section Secretary Harrj A Iililler 2-452 Eutaa 
Place, Baltiiiiore 

Michigan 

Detroit X rav and Radium SoaETi Secretary 
Treasurer, E R Wtwer M D , Harper Hospital 
Detroit 1 Meetincs first Thursday of each month 
from October to May at Wayne County Medical 
Society club rooms 

Michigan Assouation of Roentgenologists Sec- 
retary Treasurer, R B MacDuff, M D , 220 
Genesee Bank Buildinp, Fhnt 3 

Minnesota 

Minnesota Radiological Societi Secretary, C N 
Borman, M D , 802 Medical Arts Bldg , Mm 
neapoIis2 Regular meetings m the Sprmg and 
Fall 

Missoun 

Radiological Society of Greater Kansas Cm 
Secretary, John W Walker, M D , 306 E 12th St , 
Kansas City Mo MeeUngs last Fnday of each 
month 

St Louis SoaETi of Radiologists Secretary Edwm 
C Ernst M D , 100 Beaumont Medical Bldg 
Meets on fourth Wednesday of each month, October 
to May 


ark 2 MeeUngs at Atlantic City at brae d 
State Medical Society and midwinter in Newiitu 
called 


New York 

Associated Radiologists of New Yore, Inc. ^ 
retary Wdham J Francis M D , East Rodaitii 
L I 

Brookxvn Roentgen Rav SociETi SecreUuy Trai 
urer, Abraham H Levy, M D , 13t)4 CanoB St, 
Bklyn 13 Meets fourth Tuesday of every moitli, 

October to April 

Buffalo Radiological Socisn Secretary Trataa, 

Mano C Gian, M D , 610 Niagara SL, BnSih L 
Meetings second Monday evening each moati, 
October to May, mclusive 
Central New Yore; Roentgen Societt &£«)«'> 
Treasurer, Dwight V Needham, M D , 60S E. 
Genesee St , Syracuse 10 MeeUngs m Jammy 
May and October 

Long Island Radiological SooEn Secreta ^ Mir 
cus Wiener, M D , 1430 48th St , BrooUyn 19 
MeeUngs fourth Thursday evening each month «t 
Kings County Medical Bldg 
New York Roentgen Socibtv Secrela ^, 
Snow, M D , 941 Park Ave , New York, 28. 
Rochester Roentgen Rav Societv . 

ray P George, M D , 260 Cnttendea 
Chester 7 Meets at Strong Mtmonal HospiOl. 
third Monday September through May 

North Carolina 

radiological Societv of North 

retary Treasurer, James E Hemphill. M^ . 
fessional Bldg , Charlotte 2 Meets in May 
October 

North Dakota 

North Dakota Radiological Soci^ 

TliT r\ 1 QQC St . N 


NebraBkfl 

Nebraska Radiological SociETi Secretary Treas 
urer, O A Neely, M D , 924 Sharp Building, 
Lincoln Meetings third Wednesday of each 
month at 6 P M in either Omaha or Lmcoln 


New England 

New England Roentgen Ray SociErv Secretary- 
Treasurer, George Levene M D , Massachusetts 
Memorial Hospitals, Boston, Mass Meets 
monthly on third Fnday at Boston Medical 
Library 


New Hampshire 

New Hampshirb Roentgen Secretary - 

Treasurer Albert C Johnston, M D , EUiot ^m- 
mumty Hospital Keene MeeUngs quarterly m 

Concord 


New Jersey 

RsmOLOGICAL SOCIBTV 
Raphael Pomerani, 


OF New Jeesev Secretary 
M D , 31 Lincoln Park New- 


Ohlo , 

Ohio Radiological Society Secretary, 

M D , 1081 Reibold Bldg Dayton 2 Next « 
mg at annual meeUng of the Ohio State 

AssociaUon r.-./nrt 

Central Ohio Radiological Socisrtr 

Hugh A Baldmn, M D 347 E State S . 

lumbus rp ^ 

Cleveland Radiological Society Secretary 

urer, George L. Sackett M D . 10516 Cameg 
Ave., Cleveland 6 MeeUngs at 6 30 PJi 
fourth Monday, October to April indusiv^ 

Cinunnati Radiological Society Secretary Eu^ 
L Saenger, M D 736 Doctors Bldg Cmannati 4. 
Meets last Monday of the month September a 
May 

Oklahoma 

Jelahoma State Radiological Societv f«>'rtory- 
Treasurer, Peter M Russo M D 230 Osier Build 
mg Oklahoma City Meetings three times a year 
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Artery 280 
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height, and the cardiac phase and pulse rate The p(K- 
tenor infenor boundaries of lungs and pleura in the 
hving are likewise not in complete agre^ent mth con- 
venbonal anatomical teachmg According to thelatto, 
the lungs and pleural cavities are separated postenorly 
by a wide mediastmal space in which the esophagus is 
located directly in front of the spinal column In con- 
trast to this, roentgenograms occasionally depict the 
presence of a prevertebral space which is occupied by 
lung and pleura The infenor pulmonary and pleural 
boundanes as shown roentgenographically are at a 
lower level than m anatomical preparations, and the 
pleural reflection frequently shows an upward con- 
cavity which has been wholly disregarded in textbook 
dcscnptions 

Lachman believes that as far as topographical anat- 
omy IS concerned, studies on cadavers should be re 
placed, wherever possible, by roentgenographic invwU- 
gation in the living, which has already proved tts v^ue 
Ellwoop W Godfrey, M D 

Solitary Pulmonary Tumor Cyst-Like Tumors 
Associated with Anomahes of Ribs Edgar Waybum 
Am Rev Tuberc 54 413-417 October-November 

1916 ^ , 

The author reports 4 cases of a sohtary, sharply cir- 
cumscribed tumor found in U S Air Force personriel 
dunng a routine chest survey of 77,480 individuals In 
each instance the lesion was small measuring up to 3 6 
on m diameter and was located m the lower positoor 

nghtlung In 3 of the cases there were associated nb 

anomalies (one patient had a cervical nb and the other 
two bifid antenor ends of the nght fourth nb) wmch are 
bdieied to indicate the congenital nature of \he pul- 
monary lesions The opinion is expressed that they are 
bronchial cysts Surgical exploration did not seem 
justifiable in view of the lack of symptoms and absence 
of disturbed function The diagnosis, therefore is only 
presumptive and no follow up examinations are re 
corded L W Pade MD 


Tuberculosis Survey Among Chmese Students R 
Tak Eng Am Rev Tuberc 54 385-338, Octobcr- 

No\ ember 1946 , 

In a survey conducted during 1940 and 1941 before 
the Japanese occupation, a total of 5,234 students m 
private ■schools in Hong Kong were tuberculin tested 

Of these S8 2 per cent showed a positive reaction Evot 

in the age group from six to ten 77 9 per cent reacted 
positiaclj above the age of 16 the percentage exceeded 
00 Of the positive reactors 4 651 were examined 
fluoroscopically and 131 cases of tuberculosis were 
found (2 8 per cent) An additional 11 cases of pul 
monary tuberculosis were found among teachers Since 
tuberculous infection seems to be universal among the 
Chinese population iii Hong Kong the tuberculin test 
will be eliminated in future work as only fluoroscopy 
and radiography arc necessary for the detection of 
clmic'il tuberculosis L IT Paul, M D 

Recurrent Spontaneous Emphysema of the Medias- 
tinum with Concomitant Pneumothorax Report of a 
Case 1 U Schendstok New England J Med 
235 fill 511 Oct 3 I'MO 

Spontaneous pncuiiiotlionx is important because of 
the possibtlilv of injured nils coronary dtscasc or 
my oc-irdial infarct It is quite possible that this con 


dition occurs more frequently than is generally recog- 

The author's patient, a 37-year-old white male, 
complained of a tight feeling m the lower chest, radi- 
ating along the left side of the neck Previous expen- 
ence of a chest pain had led to hospital admissions on 
various earher occasions The patient himself noticed 
a rhythmic noise within his chest that sounded hke 
water droppmg on a shelf The noise was easily recog- 
nized by a visitor, and a physician heard it at a distance 
of about 5 or 6 feet Examination at this time ( Decem- 
ber 1942) showed a pulse of 80 that was sbghtly irregu- 
lar The respirations, however, were normal, without 
dyspnea or cyanosis Percussion of the chest showed 
an unusual degree of tympany over the cardiac area 
Roentgenologic examination of the esophagus m various 
positions failed to reveal any evidence of an esophageal 
diverticulum or henna 

The complaints subsided in a relatively short tune, 
but in May 1943 the patient had another expenence of 
dull pain m the cardiac and left mfraclavicular areas 
again with audible rhythmic sounds heard at some dis- 
tance from the chest Several days later a complete 
examination showed some tympany over the cardiac 
region but the only laboratory finding beyond normal 
hraits was a white blood count of 12,100 About two 
weeks after the onset of this episode a pecuhar knocking 
sound could be heard with a stethoscope over the chest, 
apparently synchronous with some of the heart beats al- 
though skipping others X ray Mms of the chest at 
this time failed to reveal any evidence of air in the 
mediastinum but m oblique views a very small, 
marginal left sided pneumothorax could be seen, which 
was quickly absorbed 

Discussing mediasunal emphysema, the author 
states that pam is the predominant feature although it 
may be entirely absent It may radiate to the back, 
the neck, or to the left arm Subcutaneous emphysema 
sometimes accompanies mediastinal emphysema A 
frequent and important sign is the tympanic sound over 
the precardial area on percussion, however the most 
characteristic finding is the very audible sound of the 
heart beat even without a stethoscope at a considerable 
distance from the chest Roentgenologically air may be 
demonstrated in the mediastinum, often best in an 
oblique position Spontaneous mediastinal emphysema 
IS believed to be due to air escaping from the bronchial 
tree and following the vascular trunks to the medias 
tinum, where it collects in large amounts There is 
frequently an associated pneumothorax and when one 
condition is present a search should be made for the 
other John B McAnenv M D 


THE DIGESTIVE SYSTEM 

Dlverticiila of the Lower Thoracic Esophagus. Re- 
port of Six, Four of Which Were Operated Upon 
Robert M Janes Ann Surg 124 037-649, October 
1946 

Six cases of divaaXicula of the lower thoracic esopha- 
gus are reported The condition is uncommon but 
should be considered as a possible cause of difficulty m 
swallowing and substemal distress Diagnosis is based 
on the clinical history and barium studies of the 
esophagus In 2 of the 0 cases however, the condition 
was suspected from the plain roentgenogram Pre- 
opcrativc and postoperative films are reproduced 

Diverticula responsible for symptoms and possibly 



ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Porencephaly Eugene P Pendergrass and Charles 
R Perryman Am J Roentgenol S6 -IJ 1-403. Octo 
her 1940 

The most uadelj accepted definition of porencephaly 
IS that of LeCount and Scnierak n ho describe ' a defect 
communicating with the ventricles or separated from 
them bj a thin layer of brain tissue, and covered on the 
outside by the arachnoid’ (Arch Neurol K Psjchiat 
14 306 1925) This condition must be considered m 
the differential diagnosis of masses or contracting 
lesions intolving the brain and since it is benign, its 
recognition is important in determining prognosis and 
therapy 

Porencephal> is broadlj classified as desaJopmental 
or acquired Congenital aaiscular defects may cause 
porencephaly, while the significant acquired factors 
may be traumatic, vascular, or inflammatory 

Conacntional roentgenograms may be negative, but 
more often some degree of asymmetry is esadent The 
most common findmg is a change in the thickness of the 
skull on one side It should be kept m mind that 
porencephaly is a manifestation of atrophy and may be 
the underlyang lesion in hemiatrophy or underdevelop 
ment In such a case, the cranial vault on the affected 
side may be smaller, and there may be thickening or 
compensatory hyqjertrophy of the bones, elevation of 
the petrous ndge and increased pncumatuation of the 
petrous pyramid mastoid frontal and ethmoid sinuses 
However, encephalography or veitlriculography ts neces- 
sary lo establish the diagnosis 

In the 29 cases resacned by the authors the condition 


learned only at the operating table There iras pimi 
lent drainage from the middle ear and the mastoid am 
in all the patients in this senes 
Roentgen studies arc invaluable in injiinea of the 
mastoid region The examination requires detaiW 
exposures of the area in at least two projections It nay 
be expected to rey eal accurately the presence and Ica 
tion of foreign bodies fractures and in most cases, ra 
fection Practurcs tend to be more extensive and u 
flammatory changes more advanced than is apparent 
m the roentgenogram Occasionally mfiaramatoq- 
changes are present in the mastoid cells nlien there is 
no X ray evidence of infiltration 
The author believes that too much reliance is pbetd 
on chemotherapeutic agents, and that chemothaapy 
cannot take the place of surgical intervention nor com 
pensate for incomplete surgical treatment m casts of 
the type under consideration When an injury a 
localized to the mastoid a complete mastoidectomy 
should be done If the middle ear is invob'cd as irdl 
then a tympanomastoidectomy is indicated A loropi 
body m the mastoid area also calls for mastoidectomy 
which makes it possible to ascertain the extent of tie 
injury and remove both the foreign body and injured 
bone structures This will result m rapid recovtij 
Othennse a long penod of disability may be antiopated 
with continued suppuration and the ever present threit 
of a dangerous comphcation Injuries of the fai^ 
nerves present a spiecial problem of diagnosis and 
treatment 

The 12 cases arc presented in detail and a number of 
roentgenograms are reproduced 


IS classified as lobe," interlobe " or ‘ hemisphere" 
porencephaly according to the anatomical location and 
sire of the lesion Two thirds of the group had evi 
dence of cortical or subcortical atrophy such as en- 
larged lateral ventricles or increase in the sire of the 
subarachnoid pathways A slight shift of the ventn 
cles IS usually present (88 per cent) more often toward 
the porencephalic side because of the accompanying 
atrophy Reports are included of 3 cases which 
clinically and roentgcnographically could not be dis- 
tinguished from mass lesions 

Ellwood W Godfrbv M D 

War Injuries to the Mastoid and the Facial Nerve 
David Myers Arch Otolarymg 44 392-405 October 
1946 

Injury to the mastoid area and faaai nerve is rare 
Of a total of 4 400 battle casualties requinng surgical 
treatment at one military hospital only 12 were of this 
type 

Within the temyioral bone are many vital structures 
in a small area so that the entrance of a foreign body 
may produce much damage. Often there ore fractures 
of the dural plate or the lateral sinus plate and/or m 
lury to the dura or lateral sinus Blood, devitalized 
tissue damaged bone and foreign bodies preset ideal 
conditions for bacterial groivth, and the combination 
^infection and mjunes to important structures may 
iLd to dangerous mtracramal or systemic jtifect.on 
(SmwUy few symptoms may be present to indicate the 


THE CHEST 

The Djmamic Concept of Thoracic Topography A 
Critical Review of Present Day Teaching of Viscend 
Anatomy Ernest I-achman Am J Roentgenol So 
419-440 October 1946 

The author enlarges and expounds the concept that 
the surface relationships of the thoracic viscera as deter 
mined in the cadaver differ in many respects from thos 
M the Jiving and cannot therefore serve as a proper 
norm for clinical purposes The contents of the suh 
divisions of the mediastinum m the erect subject do not 
coincide completely with those found in the supine 
cadaver According to anatomical teachmg the hi 
furcation of the trachea is at the level of the interverte 
bral disk between the fourth and fifth thoracic vertebrae 
or at the level of the upper border of the fifth thoracic 
vertebra corresponding to the sternal angle between the 
raanubnura and the body of the sternum Roentgen 
ography however reveals that in the upright adult 
subject It IS usually considerably low er It is highest in 
infancy and participates in the general descent of the 
viscera which takes place during the life span of the 
indmdual 

Many factors contribute to make the configuration 
of the heart extremely variable m the living foremost 
among these is the position of the diaphragm, which is 
influenced by respiration, body posture the state of 
filling of the abdominal viscem fat contents of the 
abdomen etc Other factors are the constitutional 
type of the indivndual the age and sex weight and 
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“ descending colon, sigmoid, and rectum Considering 
the relative length of these different segments, the lesion 
" is found sue times as often in the right colon as m the 

- - transverse and four times as often as m the left colon 

- The author stresses the importance of repeated x-ray 
^ studies It has been his experience that a second or 
J-* even a third examination may furnish information not 

- at first demonstrated 

Two cases quite typical of the disease are reported 
In one the hpoma was in the transverse colon and m the 
, - other in the descending colon Both were removed by 
colotomy and local excision of the tumor with suturing 
_ of the bowel wall rather than by radical resection of the 
involved segment The author believes that at opera- 
^ tion the surgeon can usually differentiate these lesions 
' as benign and so avoid resection, which carries a higher 
' mortality Bernard S Kalayjian M D 

;r 


^ Roentgen Diagnosis of Volvulus of the Sigmoid with 
Intestmal Obstruction Max Ritvo and J Laurence 
Golden Am J Roentgenol 56 480-488 October 
^ 1946 

Volvulus of the sigmoid is particularly likely to occur 
ir if the sigmoid is dilated long, and redundant The 
^ authors mention chrome constipation, shortening of the 
mesentery, pressure from pelvic masses, and increased 
peristalsis as factors leading to such a condition Clini- 

cally the patient may present a long antecedent history 
of abdominal pam and constipation The acute attack 
i IS not infrequently preceded by some dietary indiscre- 
5 ' tion or the use of a purgative The onset may be sud- 
den and dramatic, and collapse and shock are not mfre- 
■* quent. Constipation is profound Diarrhea with 
. blood and mucus may be present Cecostomy and in- 
tubation are of little help and despite transfusions and 
infusions the patient’s condition usually grows rapidly 
worse In the past the mortality has been high — about 
J 40 per cent — due largely to the difficulty of clinical 
diagnosis 

' In the authors’ experience the survey film of the 
abdomen inll generally indicate low intestinal obstruc- 
tion without definitely determining the site or nature of 
, the obstruction A barium enema administered under 
constant rocntgenoscopic control is considered safe and 
r prondcs invaluable data Small amounts of barium 
arc ndministered slowly and discontinued upon deter- 
niination of the site and nature of the lesion If the 
tolvulus has produced complete obstruction the bar 
mm will fin onl> the ampulla of the rectum and lower 
sigmoid At this point a rounded or tapered stenosis 
IS noted w liicli is smooth in outline and sharply defined 
When the obstruetion is ineomplctc, small amounts of 
banutn will pass through the narrowed lumen Spiral 
linear densities nltcniating wath narrow radiotransluccnt 
bands over an anri several centimeters in length dc- 
I Imcatc the tor-ion of the colon This corkscrew 
arrangement of the muco-a is more satisfactonl} shown 
on spot film- made with pressure under fluoroscopic 
control, and i- considered p ithognomomc of v oUailus 
1 urtlicr (luoro-copic examination spot films and rou- 
tine roentgenogram- are made after evacuation of the 
b irmm 

Once the di ipio-is is e--tablishcd surgciy is indicated 
Five cases of intestinal obstnictiotl produced bv 
vovailus of the sigmoid arc included 

ruwoon'W Godfrcv MD 


Diagnosis of Liver Abscess by Means of Thorotrast 
Hepatosplenography Robert J Reeves and Karl A 
Youngstrom Texas State J Med 42 310-314, 

September 1946 

The authors quote Ochsner’s classification of the 
causative factors m liver abscess as follows (1) trans- 
portation of virulent organisms through the portal vein 
from areas drained by the portal system (appendix, 
rectum, and other parts of the bowel) , (2) extension 
from some contiguous disease process, as cholecystitis 
and cholangitis, gastnc and duodenal ulceration and 
subphrenic space infection, (3) trauma, including 
penetrabng injunes with introduction of microorgan- 
isms from without and subcutaneous injuries producing 
devitalization of liver tissue permitting growth of 
organisms already present m the liver, (4) blood borne 
infection with the production of metastatic abscesses, 
(5) amebic infection, which is the most common cause 

The possibility of peripheral development of ab- 
scesses is pomted out, and the accompanying signs are 
mentioned, such as diaphragmatic bulging and adhe- 
sions [It is not mentioned however, that in bver 
abscess there is more apt to be a blunting of the anterior 
costophrenic angle, whereas m subphremc abscess 
arising from without the hver it is the postenor costo- 
phrenic angle that is more likely to be blunt ] Cen- 
trally located abscesses may be difficult to diagnose, 
and other lesions enter into consideration, as hepa- 
tomas, cholangiomas cholangiohepatomas of both liver 
cell and duct elements, and tumors pnmary in the liver 
but not of specific hepatic elements (vascular, fibrous 
adrenal rests, etc ) 

It is in centrally located abscesses without hver 
enlargement that the use of thonum dioxide is parttcu 
larly recommended The senior author reported on 
this procedure as early as 1933, and m an expenence of 
fourteen years has observed no significant damage 
from the medium The average dose for injection is 
75 c c colloidal thonum dioxide mixed with several 
hundred cubic centimeters of isotonic solution of so- 
dium chlonde It is injected slowly over a thirty- 
nunutc penod The reaction, if any, is mild In 
making the injection it is important to avoid infiltra- 
tion m the subcutaneous tissues, as the thonum is 
absorbed and produces a hard painful mass The 
presence of thonum is noted in the hver m several 
hours, and a roentgenogram taken a few hours after 
injection often shows sufficient contrast to outime a 
cavity or mass The concentration m the reticulo- 
endothelial cells conUnucs over several weeks, and the 
hver density incrc-ises Since a liver abscess or tumor 
IS devoid of active rcticulo-endothchal cells, it wdl 
contain none of the thonum diovidc and will be of 
lesser density than the surrounding normal tissue. In 
this manner, the abscess may be easily demonstrated 
and accurately localized 

Three cases are reported and roentgenograms arc 
reproduced Svdnev T Thomas, M D 


Biliary Calcuh “Floating Between Two Fluid Levels” 
Emplojment of the Upnght Poslbou and Compression 
Robert Cohez and Richard Hiekcl J de radiol ct 
Uficctrol 27 402-409 1940 

The suggestion for the study recorded here came from 
wcral occiuions upon which a gallbladder filled with 
yc was observed wath the patient upnght The 
calculi were seen to float away from the fundus and to 
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all that may be dcscnbcd as giant dn crticulii, should be 
operated upon In spite of the fact tint only 1 of the 4 
patients operated upon in this senes could l>e considered 
a good operative nsk there vias no death as a result of 
the procedure Routine postoperative use of penicillin 
should decrease the danger of infection 


Pharyngo-Esophageal Diverticulum Its Manage- 
ment and Complications FrankH Lahc> Ann Surg 
124 617-C36 October 1110 
As the title implies tins paper deals chicflj with the 
surgical treatment of pharjaigo esophageal diverticu- 
lum With regard to the roentgen diagnosis the author 
states that a roeiitgcnogrtni of a pulsion esophageal 
diverticulum is so distinctive that one would hardly 
think it possible to be mistaken as to its diagnosis but 
such IS not the case In patients with a high web in the 
esophagus in certain patients v ra>cd postoperatively 
some time after removal of an esophageal div crticulum, 
and m others with high narrowing of the esophagus, 
there will be a dilatation with a sphcncal ap- 
pearance roentgcnologicallj which maj lead the incv 
peneneed observer to assume that w hat is really only a 
local dilatation is a true diverticulum A true diver 
ticulura IS distinguished bj the demonstration of its 
bodj , neck, and the spill-ov cr into the esophagus of the 
thin banum mixture after the sac is filled In most 
cases this spill over appears in the lateral vaew as a thin 
line running from the neck dowai behind the sac In 
those cases in which there is only a dilatation, if this 
thin line is vasible it emerges from the bottom most 
dependent portion of the sac, where the narroivcd point 
IS, and in the lateral vaew wall never be seen behind the 
suspected diverticulum 


Volvulus of the Stomach- Carl A IV Zimmermann 
III South M J 39 782-780 October 1940 
The author reports m detail the case of a < 1-ycy-old 
man presenUng repeated vague attacks of 
tion ” The attacks had occurred since childhood and 
appeared to be assoaated with fatigue or e-xatemeiit 
Among the complaints were epigastric fuUneM “ 

sensaUon as though food would not pass followed by 
relief after noticeable food progress Sometimes there 
was precordial oppression followed by belching 

Fluoroscopic examination showed the position of the 
stomach to be higher than normal The rugal 9®“^ 
was disturbed and peristalsis was not ^served the 
banum tncUiiig through the pylorus The comse of 
the duodenum was directly downward The patient 
was examined at a later date aPParenUy during an 
acute attack The uppermost porUon of ^e stoma^ 
was the corpus which exhibited an air bubble outlmmg 
the greater curvature. The stomach was apparently 
rotated forward and upward on a honzontal axis 

Postmortem examination performed about ten y^ 
afto the patient first came under observation ^ovved an 

“ ° S,t tortw o! lb, l«nd», TO. oppri .ptmoriy 

i,„d.uis.p»« ojyF 1". w=. j ST, 

54 384-389 congenital anomaly OnI> 

i^d^ald these in most m- 

24 cases have oeen 


stances were found postmortem The symptonntdoEj 
is dependent upon the sue and location of the opamif 
111 the septum Even with a small opraing symptam 
are not hkcly to be observed until the child begun to 
take solid food The opening may then become ob- 
structed and a fatal termination may ensue Tic pic 
ture IS one of high intestinal obstruction similar to that 
due to other causes Sometimes a flat abdominal Sa 
wall rev eal a gaseous dilatation of the duodenum. 

Duodenal septum hke atresia and diverticula isaa 
embry ologicnl defect Once it is discoveted IrealiiHii! 
consists in prompt removal 

The author reports a case m a woman of 28 
history of “stomach trouble ’ since the age of ^ ^ 
septum was discovered when the author 
duodenojejunostomy for an enormously 
denum Theopeningin this case was lateraflypla^® 
the superior part of the septum 
counts for the patient’s survival The sohd fo«^ 
would have obstructed a central opening avas 
and largely digested m the duodenum passing tiioiF 
the opening in liquid form „ n 

Maurice D Sachs, MD 

Chronic Ulcerative Cohtis m a Girk Agustm ^ 
lanos and Raul Pereiras Bol Soc. cubairn de peto 
17 377-408 October I9J5 t^fnmeani 

A case of chronic ulcerative coUtjs in a gir 

a half years with typical clinical 

and roentgen findings is presented 

when the patient was three 

at the umc of the report was of 

duration Four roentgenograms of ^ 

this penod are reproduced Durmg the „„ 

the patient has showm a surpnsuig 

sulfa medication Various sulfa preparafio 

faniJaimde, sulfathiazole sulfapyndine 

sulfadiazme) have been tned dun^ tit 

spontaneous reJapse but the majonty o j ^ 

patient has been on sulfaguamdine 

tahl sulfathiazole The cultur^ v^e at ^ ^ 

for the Sonne Duval dysentery ba^lus, 
of treatment twelve negatiw cultures ° ^ 

The most surprising fact about this caw is 
sity for giving sulfa medication jht 

normal stools The effect is suUaguanidiM 

insoluble preparations especially with 
Sulfacu-xidme has shown the same “"tidi^^tm 
Each tune sulfa is suspended for two or th^ 
diarrhea returns The child has s^owm an mxtr^ 
dmary tolerance to this 

consecutive years has taken around 2,^ 
sulfa drugs without anemia leukopenia or toxi 
fiictofinnc rtf Innd 


Submucous Lipoma of the Colon, vrith Report of Two 
Jases. F G Runycon Neu York State M J 
;272-2276 Oct 15 1940 
Lipomas of the colon may be ether 
abserous The subserous variety larely pr^u^ 
yraptoms The submucous type may be symptom^ 
r^ay give nsc to symptoms suggesting obstruction 
itussusception ora malignant growth 

In 109 of 121 hpomos of the colon recorfed in the 
terature the location was sat.sfactonly determined 
3 per cent were m the cecum and adding colon 10 
er «nt in the transverse colon and 38 per cent m the 
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descending colon, sigmoid, and rectum Considering 
the relative length of these different segments, the lesion 
IS found SIX times as often in the nght colon as in the 
transverse and four times as often as in the left colon 

The author stresses the importance of repeated \ ray 
studies It has been his experience that a second or 
even a third exammation may furnish information not 
at first demonstrated 

Tno cases quite typical of the disease are reported 
In one the lipoma rvas in the transverse colon and in the 
other in the descending colon Both were removed by 
colotomy and local excision of the tumor with suturing 
of the bowel wall rather than by radical resection of the 
involved segment The author believes that at opera- 
tion the surgeon can usually differentiate these lesions 
as benign and so avoid resection which carries a higher 
mortality Bernard S Karavjian M D 


Hnentgen Diagnosis of Volvulus of the Sigmoid with 
Intestinal Obstrucbon. Max Ritvo and J Laurence 
Golden Am J Roentgenol 56 480-488, October 
1946 

Volvulus of the sigmoid is particularly likely to occur 
if the sigmoid is ddated long, and redundant The 
authors mention chrome constipation shortening of the 
mesentery, pressure from pelvic masses, and increased 
penstalsis as factors leading to such a condition Chnt- 
cally the patient may present a long antecedent history 
of abdominal pam and constipation The acute attack 
IS not infrequently preceded by some dietary indiscre- 
tion or the use of a purgative The onset may be sud- 
den and dramatic, and collapse and shock are not infre- 
quent Constipation is profound Diarrhea with 
blood and mucus may be present Cecostoray and in- 
tubation are of bttle help and despite transfusions and 
infusions the patient’s condition usually grows rapidly 
worse In the past the mortality has been high — about 
40 per cent — due largely to the difficulty of clmical 
diagnosis 

In the authors’ experience the survey film of the 
abdomen will generally indicate low intestinal obstruc- 
tion without definitely determining the site or nature of 
the obstruction A banum enema administered under 
constant rocntgcnoscopic control is considered safe and 
provides invaluable data Small amounts of banum 
are administered slowly and discontinued upon deter- 
mination of the site and nature of the lesion If the 
lolnilus has produced complete obstruction the bar- 
ium will fill onli the ampulla of the rectum and lower 
sigmoid At this point a rounded or tapered stenosis 
IS noted w hich is smooth in outline and sharply defined 
RTicn the obstnictioti is incomplete, small amounts of 
banum will pass through the narrowed lumen Spiral 
hntar densities altcm iting with narrow radiotransluccnt 
hands oier in area scicral centimeters in length dc 
hiicatc the torsion of the colon This corkscrew 
arrangement of tin. mucosa is more satisfactonij showai 
on spot films midc with pressure under fluoroscopic 
control and is considered pithognomomc of aoUailus 
1 iinlicr fluoroscopic ex umnalion spot films and rou- 
Init roentgenogr ims are made after csaicuation of the 
barium 

Once tin, diagnosis IS cst iblishcd surgerj is mdunted 
Tivi, cases of intestinal obstniction produced bj 
\o\nUis of the sigmoid ire imhidcd 

’ ■ \ ooii U Godfrci M f) 


Diagnosis of Liver Abscess by Means of Thorotrast 
Hepatosplenography Robert J Reeves and Karl A 
Youngstrom Texas State J Med 42 310-314, 

September 1946 

The authors quote Ochsner’s classification of the 
causative factors in liver abscess as follows (1) trans- 
portation of virulent organisms through the portal vem 
from areas dramed by the portal system (appendix, 
rectum, and other parts of the bowel) , (2) extension 
from some contiguous disease process, as cholecystitis 
and cholangitis, gastric and duodenal ulceration, and 
subphrenic space infection, (3) trauma indudmg 
penetrating injunes with introduction of microorgan- 
isms from without and subcutaneous injuries produemg 
devitalization of liver tissue pmnittmg growth of 
organisms already present in the liver, (4) blood -borne 
infection with the production of metastatic abscesses, 
(5) amebic infection, which is the most common cause 

The possibihty of peripheral development of ab- 
scesses IS pointed out, and the accompanying signs are 
mentioned, such as diaphragmatic bulging and adhe- 
sions (It is not mentioned, however, that m liver 
abscess there is more apt to be a blunting of the anterior 
costophrenic angle, whereas in subphrenic abscess 
ansmg from without the liver it is the posterior costo- 
phremc angle that is more likely to be blunt ] Cen- 
trally located abscesses may be difficult to diagnose, 
and other lesions enter mto consideration, as hepa- 
tomas cholangiomas cholangiohepatomas of both liver 
cell and duct elements, and tumors primary m the liver 
but not of specific hepatic elements (vascular fibrous, 
adrenal rests, etc ) 

It is m centrally located abscesses ivithout liver 
enlargement that the use of thonum dioxide is particu- 
larly recommended The senior author reported on 
this procedure as early as 1933 and in an experience of 
fourteen years has observed no significant damage 
from the medium The average dose for injection is 
75 c c colloidal thonum dioxide mixed ivith several 
hundred cubic centimeters of isotomc solution of so- 
dium chlonde It is mjected slowly over a thirty- 
minute penod The reaction, if any, is mild In 
making the injection it is important to avoid infiltra- 
tion m the subcutaneous tissues, as the thonum is 
absorbed and produces a hard painful mass The 
presence of thonum is noted in the liver in several 
hours and a roentgenogram taken a few hours after 
injection often shows sufficient contrast to outhne a 
cavity or mass The concentration m the reticulo- 
endothelial cells continues over several weeks, and the 
U\cr density increases Since a In er abscess or tumor 
is devoid of active rcticulo-cndothdial cells it wall 
contain none of the thonum dioxide and will be of 
lesser density than the surrounding normal tissue In 
this manner, the abscess may be casil> demonstrated 
and accurately localized 


reproduced 


SVDXEI r Tkomas, m d 


«aajjs,aicuu "I'loatmgBetweenTwoFlmdLevels” 
TJpnght Position and Compression 
Robert Cohez and Richard Hickcl J de radiol et 
dfilcclrol 27 402-409 194C ^ 

from 

^xcral occasions upon which a gallbladder filled with 
dje iwis obserxed ivilh the patient uprigLr no 
calculi were seen to float awa> from the fundus andVo 
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arrange themselves in a honrontil layer, separating the 
gallbladder shadow into two distinct parts This 
observaUon led to experiments wath gallbhadders re 
mov cd at operation, still filled wath dj c The authors 
describe these studies and discuss the ph>sical chemis- 
try inaohed in stratum formation The admixture of 
bile and dye is not a homogeneous one, which accounts 
for the dcnvation of tw o fluid lea els 
With regard to the practical aspect of this phenome 
non It is pointed out that compression such as is 
ordinarily used on the duodenal bulb enables one to 
visualize floating calculi when they might otherwise 
escape detection The compression is applied with the 
patient upright 

The authors make the additional point that, in trymg 
to establish a differential diagnosis between calculi and 
papillomata of the gallbladder, the fixation of the latter, 
demonstrable in this manner may be of aid 

PERCi J DELA^O, M D 

Artifiafl] Pneumoperitoiieam for the Diagnosis of 
Subdlaphragmatic Abscess A L Wilkie and J C 
Clark Canad M A J 55 200, September IIMO 
In X ray pictures made in the upright position after 
injection into the pentoneal canty of 750 to 1 000 cc 
of oxygen absence of a clear space between the liver 
and diaphragm (or on the left side, the stomach and 
diaphragm) is diagnostic of subdiaphragmatic abscess 


frequently int-olved, wth the skull second foUovtdbj 
the spine and femur Chemical studies sboived tiie 
blood calcium and blood phosphorus levels to be mtim 
normal limits Serum-phosphatase levels varied {row 
0 1 to20units, alkalme phosphatase Iciels from a l« 
of 2 6 units to 48 8 umts 
Rocntgenographic examination was considered to 
offer the most characteristic findings These irtit 
usually desenbed as ' coarse trabeculations, osteoblastic 
lesions, osteolytic lesions, thickening of the coda, 
neiv-bone production, bone destruction cotton irool 
appearance marked degenerative changes, and areas of 
increased and decreased density ” The possMity (f 
metastatic carcinoma of the prostate had to be coo 
stdered tn many of these cases 

Complications usually encountered with Paget'S 
disease were (1) cranial nerve pressure (2) fractnrts. 
(3) unnary calcidi and (4) sarcomatous degeneration 
Cranial nerve pressure occurred m 26 8 per cent of the 
{laticnts and usually involved the visual or anditoy 
apparatus Fractures occurred m 18 3 per cent, mli 
union ensuing within a reasonable penod ol tune 
Unnary calcuh w ere found m about 5 per cent of pi 
tients Chondrosarcoma was observ’cd twice 
X-ray therapy for Paget’s disease has been practicaDT 
abandoned The most recent treatment consists in d* 
administration of magnesium carbonate and a diet Iw 
m calcmm JOHV B McAnenv, M D 


THE SPLEEH 

Retropentoneal Splenomegaly Occurrence in a 
Case of Leukopenic Plasma Celt Leukemia Jack W 
Bills and O H Perry Pepper Am J M Sc 212 139- 
142 August 1940 

The spleen as a result of a rare developmental 
anomaly may occupy a w holly retroperitoneal position 
Such a condition may produce no symptoms but maybe 
associated wath a left hydronephroses, perhaps due to 
the downward displacement of the kidney The en- 
larged retropentoneal spleen which lies postenor to the 
stomach and colon, also pushes the left dome of the 
diaphragm upward It fads to present to palpation the 
characteristic splenic edges or notches 

A case is recorded m which the presence of an en- 
larged retropentoneal spleen complicated a leukopenic 
plasraa-cell leukemia and added to the difficulty of 
diagnosis BEVJAMl^ Copleman M D 


THE MUSCULOSKELETAL SYSTEM 

Paget’s Disease A Statistical Study of Eighty-Two 
Cases Frank W Newman J Bone &. Joint Surg 
28 798--804, October 1948 

In this review of 82 cases of Paget’s disease the in 
adence was found to be equally distnbuted betw een the 
two sexes The disease is one of late middle life with 
extremes of twenty-one years and seventy years m the 
senes recorded here No famihal tendency was appar 
ent ra any of the histones although there was a history 
of diabetes in four of the families but none of gigantism 

or hyperparathyroidism 

Only about half of the patients had complaints 
direcUy referable to the disease These included pam 
m^e bone or pain m the distn^ution of the jnntal 
The remammg cases w.^ discovered dunng 
^nation for other reasons The pelws was most 


Secondary Myelofibrosis with Progressive Genenl' 
iied Osseons Ebnrnation S R Bersack and H K 
Femstein Am J Roentgenol 56 470-479, Octoba 
1946 

Apart from pnmary myelofibrosis, fairly widespread 
fibrosis of bone marrow may occur m Paget’s disease, 
myeloma, neoplastic osteal processes bone metastasa 
from prostatic carcinoma, septicemia, benzene and 
radiation poisonmg, hyperparathyroidism the vatrous 
granulomatoses, and spent ’ polycythemia Tbert 
are two prerequisite clinical elements (a) destruction 
of a substantii portion of the blood forming bone niar 
row and its replacement by a connective tissue denva 
tive, (6) an attempt at compensatory hyiierplasia by 
the remaining hemopoietic tissue Such signs as weak 
ness, bone pains splenomegaly and refractory anonia 
are directly predicated upon bone marrow replacement 
and the recruitment of all available resources for the 
production of blood constituents 

Both pnmary and secondary myelofibrosis may occur 
with and without osseous changes According to 
Rosenthal and Erf (Arch Int Med 71 793 1943] 
about SO per cent of the patients with myelofibrosis 
show on roentgen evamination mottled rarefactions or 
irregular condensations m the cortical portions of the 
bones and splintering or elevations of the penostcum 
Diffuse osteosclerosis is found in only a small percentage 
of cases 

The authors report a case of secondary myelofibrosis 
mth progressive generalized osseous cburnation due to 
skeletal raetastases from prostatic carcinoma Only 
two similar cases are described in the English literature 
Ellwood W Godfrev M D 

Bone Infarcts Case Report with Autopsy Findmgs 
S C Kablstrom and D B Phcmistcr Am J 
Path 22 947-953, September 1948 
This 15 an autopsy study of a previously reported case 
of bone infarction (Am J Roentgenol 47 405 1942 
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Abst m Radiology 40 633 1943) which as diagnosed 
roentgenologically before death by the presence of 
blotchy medullary shadows of increased density pro- 
duced by calcification of the unresolved portion of the 
infarcts The authors believe that routine roentgenog- 
raphy of the bones of the extremities preceding 
autopsy would assist greatly m the recognition of old 
infarcts A diligent routine search at postmortem ex- 
amination a ould lead to the discovery of lesions m the 
early stages and help to arrive at the cause in those cases 
which remain unexplained 

Eosmophilic Granuloma of Bone, with Report of 
Case John T Bakody J Iowa M Soc 36 397—400, 
September 1946 

A case of eosinophihc granuloma of the skull, diag- 
nosed preoperatively, is presented Treatment con- 
sisted of surgical excision followed by roentgen therapy 
(000 r) A tantalum prosthesis was fitted into the 
skull defect at the time of primary operation The 
patient a 17-year old sailor subsequently returned to 
duty 

Labor Service and “Shovel Disease ” E Wetzel 
Schweiz, med Wchnschr 76 990-991 Sept 28, 1946 
The author reports a case of chip fracture of the 
spinous process of the first thoracic vertebra following 
exertion These fractures induced by muscle pull are 
thought to be a hazard of heavy physical exertion and 
occur in the lower cervical or upper thoracic spine, 
especially m C7 or T1 There is no specific therapy 
Lewus G Jacobs M D 

Pathological Intervertebral Disk and Its Conse- 
quences Contribution to the Cause and Treatment 
of Chrome Pain Low m the Back and to the Subject of 
Hemiatmg Intervertebral Disk Olan R Hyndman 
Arch Surg S3 247-297 September 1946 
The author distinguishes two entities, the degenerat- 
ing intervertebral disk m which the nucleus pulposus 
and annulus fibrosus are undergoing disintegration but 
in which there is as yet no bulge or herniation to cause 
compression of nerve roots and the herniating disk in 
which a weakened capsule or annulus permits a bulge 
into the spinal canal While these conditions are patho- 
logically continuous the clinical syndromes produced 
arc somewhat different even though they ma> coexist, 
which is the reason for this distinction Patients in the 
first group usually give a history of chronic low back 
pain of years duration constantly localized in the 
lumbosacral region or the sacroiliac joint There may 
be assoaated reflex pain dowai the posterior aspect of 
fhc thigh but this does not extend below the knee nor 
IS It localized to the sciatic nerx c The pain occurs in 

penodic episodes usually associated with physical 
strain The use of a soft mattress which promotes a 
ficxed posture is also pros ocatix c of pain and there arc 
usually stiffness and p iin low in the back when an 
attempt is made to straighten up after liaxing mam- 
tameil a fixed posture The pain is not exaggerated by 
coughing or sneezing Physical examination is apt to 
lie of little contributing x aluc 

The hcmiatcd disk usually produces pain referred to 
the sacrum or lumbosacral joint and the sciatic notch 
wuliaimg down the back of the thigh and leg or the 
lateral aspect of the leg to the c-ilf ankle or foot Tins 
se 1 itic pain IS present m the absence of low back pain in 


about a quarter of the patients While the pain is 
commonly unilateral, it may occasionally be bilateral 
Remissions are characteristic but attacks are prone to 
become more frequent Coughing and sneezing prac- 
tically alxvays aggravate the pam Paresthesias are 
almost invariable Contrary to observations m the 
presence of degenerating disks, lunbenng up aggravates 
rather than reheves the pain The straight leg-raismg 
test produces pain on the affected side, cucumferential 
measurement may show atrophy of the muscles, and 
hypalgesia of the sole of the foot and changes in the re- 
flexes are often present Occasional cases are seen in 
xvhich an acute rupture of the nucleus pulposus occurs 
xvithout antecedent disk degeneration and these are 
usually more acute and disabhng m character 

Roentgen examination shows no characteristic signs 
on the plain film While narrowing or collapse of a 
disk IS suggestive it is not conclusive When this is 
accompanied by hypertrophic changes on the posterior 
hp of the vertebra, however, herniation is always pres- 
ent usually of many years’ duration One of the 
prmcipal values of this type of exammation is to ex- 
clude tumor or other disease from the picture It 
should be kept in mmd that hypertrophic change w hich 
often accompames this condition, may be confused 
with arthritis and an attempt to distinguish the condi- 
tions chnically is essential 

Pathological changes are discussed at considerable 
length In summary the degenerating disk undergoes 
sequestration , the nucleus pulposus loses most of its 
water content and becomes fragmented and stringy 
Its mucoid structure is replaced by fibrocartilage to 
some degree There is however, no evidence of in- 
flammation or necrosis The annulus also degenerates 
and becomes thin eventually being unable to retain the 
sequestrating nucleus The etiology is not clear The 
present consensus that trauma plays the important role 
is questioned WTiile maldevelopment is probably 
important it fails to explain the nature of the patho- 
logical changes 

Operation is recommended when the diagnosis of 
hermation is made Myelography is usually unneces- 
sary The technic of operation and the postoperative 
care are discussed in detail WTien proper attention is 
paid to the criteria for diagnosis the results are usually 
highly satisfactory However m adx anced cases with 
marked degeneraUve change, complete relief of sjmip- 
toms is seldom obtained 

This treatise is a xery superior discussion and wall 
well repay reading in the onginal 

Lew'is G Jacobs M D 


lu uie i^iagnosis 0 ] 

Ruptured Intervertebral Disc. Harold O Peterson 
Minnesota Med 29 904 September 1946 
The author points out the fact that the diagnosis ol 
postenorly hcmiatcd disk is not an easj one, that the 
most important feature of the diagnostic procedure is nr 
cmmination bj a clinician skilled in the approach tc 
this cntitj , that roentgen signs ma 3 be misleading in 
fi^ui'r adequate clinical con 

This bnef article is cmincnU> sensible and corapre- 
hensix^lhe best the abstractor has exer read o7lie 
subject of hcmiatcd disk It bespeaks not onlj an cx- 
tensix c expcnmcc m the handling of these patients but 
the facultx of excellent judgment on the part of the 
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essayist It is particularly recommended to those who 
base read and been impressed by the articles which 
asenbe diagnostic powers to air mjelograms, projee 
tions of the spine in plain films followed by the measure- 
ment of minute intcrv crtebral inequalities, or those who 
belie\ e that intratliecal injection of opaque substances 
and speculative laminectomies maj be casuallj undcr- 
Pbrc\ J Deiano, M D 

Bilateral and Multiple Ruptured Discs as One Cause 
of Persistent Symptoms Followmg Operahon for a 
Herniated Disc Tnincis A Dchlin Bertram Selvcr- 
stone and Walter E .Scribner Surg . Gjmec &. Obst 
83 485—493, October 1940 

The authors belieac that, in some cases at least the 
recurrence or persistence of symptoms following re- 
moval of a hcniiated lumbar disk is due to the presence 
of bilateral or multiple herniations unrecognized at the 
ongmal operation They report a senes of 60 cases in 
which operation was done for a suspected hemution of 
a lumbar disk In 50 of these one or more hcmiatcd 
disks w ere found , in the remaining 4 both the operatia e 
and the mjclographic findings were negative in spite 
of strong clinical cs idence of herniation 

On the basis of the clinical observations each of the 
60 patients with 3 exceptions was bclieicd to hare a 
solitary unilateral herniated disk Operation however 
showed 14 instances of bilateral or multiple herniations 
23 3 per cent of the 60 cases (6 6 per cent bilateral 
16 6 per cent multiple) Rcinoral of the bilateral 
herniated disks required bilateral laminectomy 

Owang to the frequency of multiple herniations, the 
authors beliete that mydogripbic studies wath panto- 
paque arc indicated in all cases pnor to surgical inter 
vcntion although this procedure may be of httle use in 
extreme lateral protrusions 
The authors add the opinion that the high incidence 
of multiple herniations in their senes may be due to the 
fact that they were dealing wath relatively severe cases 
They also emphasize the point that operative relief of 
multiple disk herniation is not enough Heavy work is 
particularly likely to precipitate postoperative symp 
toms in these cases 

The clinical myelographic, and operative findings in 
some individual cases are discussed 

Joseph P Tojisula M D 


surface of the clavicle undemdes the snpenormarpaof 

the acromion, (4) The articular surfaces are mcongnitnt 

and the clavicle overlies the acrotnion (5) Bit 
articular surfaces arc incongruent, and are not ra con- 
tact at any point (6) The articular surfaces are m 
congruent, and the infenor margin of the dande 
undemdes tlie supenor margin of the acronuon Thest 
possible anatomical variations from the suppostd 
normal joint structure may deterrame the success or 
failure of cmnservatiie treatment of acromiodarrailir 
dislocations and the inadence of sequelae. 

Much of this article is given over to details of heat 
ment Tsvo obsersmtions of possible diagnosUc uni 
prognostic importance were noted in the course of the 
stud}, although the hmited number of cases does act 
permit positive statements concemmg them at tk. 
time (a ) An increase m the width of the joint space x 
the injured side, demonstrated roentgenographicaBj 
indicates postenor displacement of the outer end oi the 
clavicle, even when the acromion process and the 
clavicle are correctly ahgned (b) Palpable postenor 
displacement and abnormal mobility of the outer end 
of the clavncle, after three weeks of heahng indicate tht 
probable failure of consen’ative methods and the re- 
currence of the dislocation 

John B McAnens MD 


Malignant Giant-Cell Tumor of the Bones of tie 
Pelvis, Gluteal and Prostahe Regions N Pueol' 
Duany Rev med cubana 56 678-688 Septemlc 
1946 

A case of giant-cell tumor mvading the pelvic bones 
and the gluteal and periprostatic regions in a 43 year 
old patient is reported From a clinical point ol wtv 
it IS outstanding because of the slow evolution (ten 
years) of the tumor and its invasive character whM 
resulted in the blocking of the lymphatic drainage ami 
compression of the corresponding ihac vein and ijs 
tributaries not usual m benign lesions Anatomically 
it differed from cases of mahgnant giant-cell tuawi 
previously reported first, it was diffuse, second i 
affected at the same time the bones and soft tissues 
and third it did not metastasize to the lung Roentg« 
therapy wms given 9,000 r were necessary to make the 
tumor disappear but produced a radionecrosis and 
ulceration 


Complete Dislocations of the Acromioclavicnlar 
Joint. The Nature of the Traumatic Lesion and Effec- 
tive Methods of Treatment, with an Analysis of Forty- 
One Cases. Marshall R Unst J Bone 8. Jomt Surg 
28 813-837 October 1946 


In this paper we have the largest collection of com 
plete dislocations of the acrormoclaviciilar joints re- 
ported by any one individual The writer s impression 
of the great variation of the relationship of the acromion 
to the clavicle was confirmed by roentgen examination 
of 100 shoulders of unselected patients who had no 
complamt referable to the shoulder region The study 
showed great variation in the form of the joint and 
indicated that there are relaUvely few acromioclavicular 
that correspond to the classical anatomical de- 
sowtion The findings are listed as foUows (1) The 
articular surface of the clavicle ovemdes the articular 
c^ace of the acromion (2) The articular surfa.^ of 
^acromion and clavicle are nearly vertiral and lie m 
rte same plane (3) The mfenor margin of the articular 


Epiphyseal Coxa Valga Report of Two Cases Ahi* 
D Finch and WTlham M Roberts J Bone S. Joint 
Surg 28 869-872 October 1916 
The usual residual deformity follow mg slipping ot the 
capital femoral epiphysis is a coxa vara The pow 
bility of a coxa valga has apparently been ovcrlookco 
more or less, since no reports of this condition — at least 
m English— -could be found This report concerns two 
young Negro girls both of whom had slipping of the 
capital femoral epiphysis with a resulting coxa valga 
rather than the usually seen \ara deformity Roent 
genographic stud} of the pelves showed the head of the 
femur to have slipped upward laterally, and antenorl) 
in both jiatients 

The importance of recognizing this condition hes in 
the fact that reduction by forcible latcmal rotation is 
contraindicated since this probably increases the de 
formity and may lead to a vascular necrosis of the 
epiphvsis John B McAnevi 5f D 
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Tibia Vara Louis Lamy and L4on Weissman J 
de radiol et d’61ectxol 27 409-414, 1946 
The authors describe tibia vara as a special form of 
genu varum, the essential feature of which is a malde- 
velopment of the inner portion of the upper tibial 
epiphysis The tibia angles inward sharply, but there 
IS no real limitation of motion Over 40 cases of this 
abnormality have appeared in the literature m the last 
twenty years 

In their discussion of the radiologic features of this 
condition, the authors include a number of illustrations 
For those who cannot see these, it seems to the ab- 
stractor that the essential pathology can be clarified by 
companng the developmental fault m these cases with a 
similar one seen at the loner end of the radius in a 
Madelung’s deformity In either case, one side of the 
epiphysis is much thmner than the other with a re- 
sultant articular tilting 

If one IS interested in this entity he iviU find the 
authors’ discussion of the pathogenesis well worth while , 
the literature is reviewed and various current theories 
as to remote etiologic factors are carefully weighed 
Treatment is by osteotomy 

Percy J Delano M D 


Para-Arhcular Ossification of the Soft Parts of the 
Ankle Comphcahon of Sprain With or Without Frac- 
ture of the Shaft of the Ipsilateral Fibula. Charles J 
Sutro Arch Surg 53 441-447 October 1946 
The author reports 6 cases of spramed ankle in which 
protracted episodes of pain and swelhng were ac- 
companied by local para-articular ossifications The 
patients were from eighteen to thirty-five years of age 
They all experienced an unusually long convalescence, 
varying from four to seven months In 2 patients a 
simple fracture of the fibular shaft accorapamed by 
sprain led to a similar syndrome after removal of the 
immobilizing plaster-of pans boots On physical exami 
nation there is ere difiuse swelling and tenderness, 
ecchymosis and limitation of motion Roentgen study 
demonstrated the presence ot a small, thin vertical 
plaque m the region of the infenor transverse or pos- 
terior ligaments just postenor to the lower lip of the 
tibia This tended to increase slowly in size and 
density but did not become attached to the bone 
Treatment by reduction in the activity of the ankle 
clastic support, and hydrotherapy produced sympto 
matic improvement but did not lend to absorption of 
the calcification Lewis G Jacobs M D 


Palmer’s Metatarsal Disease A Condition of 
Aseptic Necrosis Simulating March Fracture R L 
I an Demark and P V McCarthj J Bone &. Joint 
‘iurg 28 S42-S44 October 1940 
A 25 J car-old male was suspected of having a march 
fracture of the left foot though \ ra> films failed to re 
veal nn> change Two months later a change at the 
distal end of the third metatarsal suggested periosteal 
rciclion and march fracture was again suspected 
Subseqiunt cMimin itioii showed destructive and 
sclerotic changes which became more marked after an 
interval of two mouths At that time definite c>stic 
change w is seen in the distal end of the third metafar 
sal I vimmatioii ten moiilhs after the ongmnl com- 
idamt sliowcel definite defonnitj of the metatarsal 
1k“i<1 


Aseptic necrosis of the metatarsal is seen less often in 
the adult than in children The possibility of the dis- 
ease must be considered, however and it must be 
differentiated from march fracture when the latter is a 
chnical possibility John B McAneny, M D 


Skeletal Lesions of the Foot from the Explosion of 
an Individual (“Antipersonnel”) Mine Le GAnissel 
andR Sarrouy J de radiol etd’61ectrol 27 414-418 
1946 

The ‘ antipersonnel” mine described here is the 
German Schumtne 42, consistmg of a small plastic box 
contaming some 200 gm of explosive, planted just be- 
low the surface of the ground, with a detonator which 
becomes eSective with a weight of 20 to 25 kilos The 
resultmg explosion cripples the foot of the person 
stepping upon the mine, causmg damage not approxi- 
mated by anything seen m civdian life 

Roentgenograms showing typical injuries are repro- 
duced In general these followed two patterns de- 
pending upon whether the forefoot or the heel touched 
the detonator In the anterior injury illustrated here, 
the metatarsals are extensively shattered and dis- 
placed, and the tibia is shattered at jts lower end, the 
mjury to the great toe is extensive The fractures, the 
authors state, are frequently compound In one case, 
the explosion virtually accomplished an amputation of 
the forefoot In the postenor type, the force of the 
explosion is expended prmcipally against the os calcis, 
with great damage and loss of substance Cunously 
enough the talus is frequently intact, with extensive 
injunes above and below it Some of the postenor m- 
junes duplicate essentially a Chopart disarticulation 

The films illustratmg this paper ment anyone’s in- 
spection The abstractor has never seen m any type of 
foot mjury anything to equal the shattenng and 
comminution which charactenze this pted de mine, or 
‘ mine foot ’ Percv J Delano, M D 


Sprain or Momentary Dislocation of the Talus? R 
Robert De Nicola Occupational Med 2 214-218 
September 1946 

A type of dislocation of the ankle which may easily 
be mistaken for a sprain is desenbed The unfortunate 
results from inadequate treatment are emphasized 

The serious fault of mistaking a momentary disloca- 
tion of the talus for a simple sprain may be avoided by 
performance of the inversion test ” graphically de- 
scribed by Watson-Jones in his book on Fractures and 
Other Bone and Joint Injuries SubluxaUon of the 
talus IS not a common mjurj however, and the test is 
not recommended as a rouUne procedure m all injuries 
ofthc anklc The test IS indicated (1) when the routine 
lateral and antcropostenor roentgenograms show no 
bon> injurj but the force of injury is known to have 
been severe, signs of swelling ecchj-mosis and tender- 
n^s arc excessive,” a historj of repeated sprains is 
obtain!^ or the symptoms from the initial injury are 
dehjed and (2) when routine films show some tilting 
of the talus, evadence of an old fracture of the ankle 
evidence of traumatic arthritis or a bone spur on the 
astragalus 

Two cases of dislocation of the talus arc presented 
and roentgenograms are shown for comparison wath an 
mv^eraiou roentgenogram taken on a reccntlj fractured 
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Calcaneo-Scaphoid Bar R K Alagee and R A 
Benson Canad M A J 55 287, September 1940 
This IS a bnef note describing an unusual anomalj 
demonstrated radiologicall> in a 37 year old soldier 
It consisted in a congenital ossification in mesenchyme 
which would ordinarily form the lateml part of the 
short plantar ligament and uas demonstrable in an 
oblique Mew as a solid bar of bone uniting the antcro- 
intemal angle of the calcaneus w itli the iiaiacular 


THE GENITO-URINARY SYSTEM 

Crossed Renal Ectopia. Haakon Odegaard Acta 
radiol 27 543-551, Aug 31 1940 

The author presents the folloinng theory as to the 
development of crossed renal ectopia Under normal 
conditions the ureteral bud, which sprouts from the 
Wolffian duct about the 25th day , has a transitory 
dorsoracdial direction of growth A^Tien this ureteral 
bud continues to grow unul it makes contact with the 
metanepluogenic tissue of the opposite side a crossed 
renal ectopia results 

The crossed ectopic kidney is m most cases hypo- 
plastic It lies below the other kidney and is often fused 
with It The lulus usually is anterior to the kidney 
The TOScuIar supply as a rule, is den\ ed from vessels 
that supply the normal kidney The ureter crosses the 
midhne usually at about the 6th lumbar vertebra 

This anomaly is seen almost twice as frequently in 
men as in women It must be differentiated from ex- 
treme degree of floating kidney double or accessory 
kidney, displaced horseshoe kidney, and longitudinal 
ectopia 

The author presents 5 cases of crossed renal 
ectopia of which 4 were m men In all the ectopic 
kidney was located distal to the normal kidney three 
times on the left and twice on the right side 

Paul W Roiia.n M D 


small contracted bladder, and excretory urography tt 
vcaled a normal nght upper urinary tract with faihin 
of excretion on the left Fifteen days after admissm, 
while ly mg quietly in bed the patient wis seutd imhi 
sudden knife like pam in the Idt upper quadrant irbeh 
radiated postenorly Muscle ngiity and tendentis 
w ere marked The patient was in mild shock lUtim 
a few hours the temperature rose to 103° F shock dis- 
appeared, and a hard fixed tender mass was palpahliu 
the left kidney region A left retrograde pydogiara 
showed a hy dronephrotic kidney with a dense mass 
lying betireen it and the elevated diaphragm Stuptal 
exploration revealed a markedly enlarged leh hdnej 
wath an intact but tightly distended true capsalt 
After 500 c c of purulent material was aspirated, i 
subcapsular nephrectomy was done A small mphtrt 
measuring 1 X I 6 cm was found at the supeinrpoli, 
communicating wath the supenor calyx S prdets 
cultured from the speamens The paUent recaml 
streptomyan postoperatively and made a satisfactcey 
recovery Willis Manges, M-D 

Roentgen Diagnosis of Diseases of the Neck of tie 
Bladder Athayde Pereira Am J Roentgeud. 54. 
489-499, October 1946 

Pereira considers urethrocystography necessaiy^ 
ex en indispensable m the diagnosis of disease d tl: 
bladder neck The following pathologcal condiww 
are discussed x alves of the neck congenital atroph 
of the neck acquired atrophy of the neck scltrosisa 
the neck hypertonia of the sphincter of the neck, w 
hyrpertrophy of the trigonal muscle The author w 
scribes his technic the position of the pabent, and ttc 
media used for urethrocystography A brief discussKO 
of acadents which may occur during urethrocystogn 
phy, as well as contraindications to the procednrt s 
appended Ellw ood W Godfrei M 9 


THE BLOOD VESSELS 


Spontaneous Rupture of the Kidney Case Report 
D E Beard South M J 39 780-782, October 1946 
Beard adds a case of spontaneous rupture of the 
kidney to the 42 which he found previously recorded in 
thehterature In the reported cases predisposing causes 
were hydronephrosis pyelonephritis py elonephrosis 
tuberculosis, abscess infarct nephntis tumor 
aneurysm, and renal calculus Parenchymal rupture is 
followed by sudden sexmre pam m the inxoixed side a 
rapidly appearing mass due to hemorrhage and shock 
of varying degree Two to three days later jaundice 
general toxemia, and sepsis may appear Symptoms 
and signs of pelxnc tears vary dependmg on whether 
urmary extravasation is intra- or extrapentoneal In 
the former event sudden pain is followed by generahzed 
pentomtis in the latter a rapidly developing penneph- 
ntic abscess occurs Excretory and retrograde pye 
lography are of diagnostic aid Films may show extra- 
vasation of contrast media dexnation of the ureter 
around a hemorrhagic mass obscuration of renal and 
psoas shadows fixation of the kidney and elevation of 
*e diaphragm The condition is considered a surgical 


“rteTuUior s patient was a 29-year-old colored laborer 


inm; of progressixe dysuna and frequency for 
° Cy^Sr sealed a grossly mf^ted 
bSer^f 30 cc capacity A cjstogram shotted a 


Surgically Removed Foreign Body Embolos in tie 
Pulmonary Artery SClve Wehn, Carl A\el Hambo^' 
and Clarence Crafoord J Thoracic Surg 15 302-3tii 
October 1946 

A 21 year-old youth was struck m the grom b^ 
flat sharp piece of steel which entered the 
X ein The foreign body was nex er found m the leg, ^ 
over a year later when the patient was being exami 
for pneumoma it was seen m the lung at the left baw 
The past history was at first disregarded and the 
body was thought to be m the bronchus but it was aot 
demonstrable on bronchoscopy with fluoroscopic caa 
trol and no bronchi were seen leading directly to ^ 
The old history of injury in the leg was then correlated 
xnth the roentgenographic and bronchoscopic finding 
and It was reasoned that the steel fragment entered 
femoral vein and was earned thence to the heart aw 
out into the pulmonary artery On e.xpIoration of tW 
lung the foreign body iras after some difficulty located 
inside one of the pulmonary artenes A small film m*s 
placed ra a sterile glove and by holding this behind the 
suspected area a roentgenogram was made locating the 
foreign body The vessel iras then exposed and opened 
and the piece of steel removed It measured 
10X16 ram There iras no thrombotic occlusion of thd 
vessel either before or after removal of the foreign body, 
and the patient recovered This is believed to be the 
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irst case m which a foreign body embolus was diagnosed 
ircoperatively artenotomy was done, the foreign body 
■emoved, and the vessel closed with a good result 
Harold O Peterson, M D 


Mediastinal Phlebography K Lmdblom Acta 
radiQl 27 521-525 Aug 31. 1946 
The purpose of this paper is to call attention to the 
ralue of visualizing the mediastinal veins m the study 
of mediastinal tumors The patient is placed in the left 
lateral position with a wool pad compressmg the right 
jugular vein Injection is made into the upraised right 
arm after venous stasis is produced m the left arm by a 
tourniquet Dunng inspiration 20 c c of diodrast are 
injected through a large needle into the nght cubital 
vein within a period of one to two seconds As soon as 
the injection is completed the exposure is made with 
horizontal rays If necessary, the procedure may be 
repeated with the patient lying on the opposite side 

Two cases showed an aneurysm of the innominate 
artery bulging into the innominate veins These were 
pro\cd at autopsy Two patients had malignant 
lymphomas of the anterior mediastinum In one the 
tumor blocked the left subclavian, the jugular the 
innominate and the caval veins In the other, the left 
subclavian vein was blocked 

Five illustrations demonstrate the technic and show 
the findings in the cases studied 

S H Macht, M D 

TECHNIC 

The Physicist in the Radiodlagnostic Department 
H Jupe and LAW Kemp Bnt J Radiol 19 
301-313, August 1946 

Jupe makes a plea for greater use of physicists in 
diagnostic radiology, pointing out that progress may be 
made m improved meters testing meters and timers, 
control of incoming power dark room procedures, 
better emulsions b^y section radiography, and 
slcreographj 

Kemp reports a preliminary study of some of these 
problems m one department fat the London Hospital) 
with interesting results 

Tests of timer accuracj show cd that an impulse timer 
had no error Seconds timers show ed errors of from 0 
to 100 per cent A device is described bj means of 
which several timer tests maj be made on one film 


There are many difficulties in determining the quahty 
of a diagnostic beam Piehmmarv studies show ed that 
the second half -value-layer is more significant than the 
first Tests upon two tubes showed a material differ- 
ence in both quality and quantity With modem types 
of line focus tubes there is a significant difference m both 
quantity and quality along an axis parallel to that of the 
tube The intensity is materially less tow ard the anode 
end of the tube and the rays are harder, but the increase 
in hardness is not sufficient to make up for the decrease 
m intensity Sydney J Hawley, M D 

Measurement and Calculabon of Unsharpness Com- 
bmahons in X-Ray Photography H A KJasens 
Phihps Research Reports 1 241—249, 1945-46 

The unsharpness with which a radiographic image is 
recorded is governed by three prmcipal factors (a) the 
unsharpness introduced by the finite size of the target 
of the roentgen tube (so-called geometrical unsbarp- 
ness) , (6) the unsharpness mtroduced by movement of 
the structure under examination (movement unsbarp- 
ness) , and (c) the unsharpness attributable to the 
characteristics of the screen with which the radiograph 
is made (screen unsharpness) Methods whereby 
geometrical unsharpness and movement unsharpness 
may be calculated for any particular condition are well 
known and are reviewed by the author In the mam, 
calculations derived by these methods coincide with 
observed impressions rather well for either one of these 
types of unsharpness alone When the two types of 
unsharpness occur together, the observed unsharpness 
that results appears to be a complex function of the tw o 
unsharpness values The complexity is further in- 
creased when screen unsharpness also enters the picture 
Until recently methods of measuring and expressing 
screen unsharpness have not been satisfactory The 
author, however has developed a simple method in 
which the correlation between observed and calculated 
screen unsharpness values is extremely good This 
same method has been expanded to permit the denva- 
tion of an expression by which the calculation of the 
total unsharpness which occurs when geometneal 
movement and screen unsharpnesses are present may 
be made This expression may be written «<, »= 
4- Urn* + ii**) 1/3 where «j, i(„, and iiireprcsent 
the observed geometrical movement and screen un- 
sharpncsscs respccUvely Calculations derived from 
this formula coincide closely with observed data 

Russell H IiIorgan M D 


RADIATION THERAPY 


NEOPLASMS 

Interstitial Irradiation Therapy m Caremoma Orig- 
inating at the Limbus Report of Two Cases Treated 
With Radium Element Seeds E M Svkcs Texas 
State J Med 42 376-370 October 104G 

Two cases of squamous-cell carcinoma of the limbus 
ire dcscTibeal with photographs lieforc and after excision 
and the insertion of radium seeds ( 1 33 mg ) In the 
discussion vshicli follows it is pointed out that a small 
pi iquc eiii lie used quite salisfuctonlj funushing a 
sliglilU larger source of radium with cvposurcs ns long 
as (ortv mmutes An ingenious method for fixation of 
the r idmm IS descrilicd 1)V Dr C M Grisnnld 

Svn r\ 1 Tiiovivs M u 




— uuuioijiugcBi ourgeiy 

Late Lar,-ngeal Canter Millard T Arbuckk^** Ann 
Otol Rhm A Laryng 55 6S1-CS9 September 1940 
Thus IS a further report of the author’s method ol 
treating inoperable larjmgeal cancer by roentgen irradi- 
ation follomng removal of the thjToid cartilage Ar 
rarher paper by Arbucklc Stutsman and Moore (Ann 
Otol RI„n & Larjmg 53 089 1944) dcscnbmg the 
procedure and presenting IS cases has been abstracted 
quite full} in Radiolocv (45 316 1945 ) 

Eight additional cases have non been treated In 
nunc of these was the growth confined to the true vocal 
II 1'''= "ere not as late however nor as 

wadcl} distnliutcd as those m the earlier senes and the 
patients were }oungeT and healthier There was one 
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Calcaneo-Scaphoid Bar R K Magee and R A 
Benson Cnmd M A J 55 287. September 1946 
This IS a bnef note describing an unusual anomaly 
demonstrated radiologicaliy in a 37-y ear old soldier 
It consisted in a congenital ossification in mesenchyme 
which Mould ordinanly form the lateral part of the 
short plantar ligament and n-as demonstrable m an 
oblique saen as a solid bar of bone uniting the antcro- 
intemal angle of the calcaneus «ath the navicular 


THE GENITO-URINARY SYSTEM 

Crossed Renal Ectopia Haakon Odegaard Acta 
radiol 27 543-551. Aug 31 1940 

The author presents the following theory' as to the 
development of crossed renal ectopia Under normal 
conditions the ureteral bud. which sprouts from the 
uolffian duct about the 25th day has a transitory 
dorsoracdial direction of groirth 'mien this ureteral 
bud continues to grow until it makes contact with the 
inctanephrogcnic tissue of the opposite side, a crossed 
renal ectopia results 

The crossed ectopic kidney is in most cases hypo 
plastic It lies below the other kidney and is often fused 
with It The hilus usually is antenor to the kidney 
The vascular supply, as a rule is derived from vessels 
that supply the normal kidney The ureter crosses the 
midline usually at about the 5th lumbar vertebra 

This anomaly is seen almost twice as frequently in 
men ns in women It must be differentiated from c\ 
treme degree of floating kidney double or accessory 
kidney, displaced horseshoe kidney, and longitudinal 
ectopia 

The author presents 5 cases of crossed renal 
ectopia, of which 4 were in men In all the ectopic 
kidney was located distal to the normal kidney three 
times on the left and twice on the nght side 

Paul W Roman, M D 


small contracted bladder, and eicretory majnplijit. 
vealed a normal nght upper unnary tract mthliJm 
of excretion on the left Fifteen days after admssKo. 
w hile ly mg quietly m bed, the patient ms scuedintlii 
sudden knife like pain in the lUt upper quadrant nbdi 
radiated postenorly Muscle ngiditj aad toiiienits 
were marked The patient was in rafld shoct hitha 
a fen hours the temperature rose to 103° F ihockik- 
appeared, and a hard, fixed tender mass was palpaDtn 
the left kidney region A left retrograde pydojiin 
showed a hydronephrotic kidney with a dense tup 
lying betw ecn it and the elevated diaphragm Swgal 
exploration revealed a markedly enlarged left bdotf 
with an intact but tightly distended true rapsilt 
After 500 c c of purulent material was aspaaltd, » 
subcapsular nephrectomy was done A small rsptm 
measuring 1 X 1 5 cm was found at the snpenotpiit, 
communicating with the supenor calyx. B prtitu ni 
cultured from the specimens The patient twwel 
streptomy cm postopcratively and made a satisfsrttij 
recovery WiLUS Maxces, M D 

Roen^en Diagnosis of Diseases of the Nedtolfie 
Bladder Athayde Pereira Am J Roentgend. 5k 
489-499 October 1946 

Perema considers urethrocystography necessaiynd 
even indispensable m the diagnosis of disease d th 
bladder neck The following pathological 
are discussed valves of the neck, congenital atnW 
of the neck, acqumed atrophy of the neck 
the neck, hypertonia of the sphincter of the neck, ^ 
hypertrophy of the trigonal muscle The 
senbes his technic, the position of the patient, anal 
media used for urethrocystography A bnef discusii® 
of accidents which may occur during urcthro^tep^ 
phy, as well as contramdications to the procedure, 
appended Ellw ood W Godkrev M D 


THE BiOOD VESSELS 


Spontaneous Rupture of the Kidney Case Report, 
D E Beard South M J 39 780-782 October 1046 
Beard adds a case of spontaneous rupture of the 
kidney to the 42 which he found previously recorded in 
the literature In the reported cases, predisposing causes 
were hydronephrosis pyelonephntis pyelonephrosis 
tuberculosis, abscess infarct nephritis, tumor 
aneurysm and renal calculus Parenchyma! rupture is 
followed by sudden severe pain in the involved side a 
rapidly appearing mass due to hemorrhage and shock 
of varying degree Two to three days later jaundice 
general toxemia and sepsis may appear Symptoms 
and signs of pelvic tears vary depending on whether 
urinary ertravasation is intra or extrapentonea! In 
the former event sudden pain is followed by generabred 
pentomtis, m the latter a rapidly developing penneph 
ntic abscess occurs Excretory and retrograde pye 
lography are of diagnostic aid Films may show extra- 
vasation of contrast media deviation of the ureter 
around a hemorrhagic mass, obscuration of renal and 
psoas shadows fixation ol the kidney, and elevation of 
Ac diaphragm The condition is considered a surgical 

”“^eTuftor's pauent was a 29-y ear-old colored laborer 
1 nf nroeressive dysuraa and frequency for 

KSJ?! 30 « A • 


Surgically Removed Foreign Body Embolus m ^ 
Pulmonary Artery SOlve Wehn, Carl Axel Hambe^ 
and Clarence Cra/oord J ThoraaeSurg IS 30--oi' 
October 1946 

A 21 year-oJd youth was struck m the 
flat sharp piece of steel which entered the 
vein The foreign body was never found in the leg, ^ 
over a year later w hen the patient iras being examine® 
for pneumoma it was seen m the lung at the left bJSt 
The past history was at first disregarded and the 
body was Aought to be m the bronchus but it "■as n 
demonstrable on bronchoscopy with fluoroscopic con 
trol and no bronchi were seen leading directly to ^ 
The old history of injury m the leg was Aen correlate® 
waA the roentgenographic and bronchoscopic finding 
and It ivas reasoned that the steel fragment entered the 
femoral vem and was earned thence to the heart an® 
out into the pulmonary artery On evplomtion of tM 
lung Ae foreign body was after some difficulty located 
inside one of Ae pulmonary artencs A small film was 
placed in a sterile glove and bj holding this bAind the 
suspected area a roentgenogram was made locating the 
foreign body The vessel was then exjjoscd and opened 
and the piece of steel removed It measured 
10 X 16 mm There was no thrombotic occlusion of the 
vessel either before or after removal of the foreign body 
and the patient recovered This is believed to be the 
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The authors feel that the results with mtravaginal 
aes were umfortnly better m all groups, but particu- 
ly so m Stages 11 and III In addition to the higher 
pectancy of life the group treated by vaginal cones 
]oyed the advantage of fewer comphcations of treat- 
ait These comphcations are detailed and analyzed 
In conclusion the authors state that ' m our expen- 
ce the use of interstitial radon needles is relatively m' 
ective and dangerous as a method of controlling 
rvical cancer and we have abandoned it in favor of 
travagmal and external roentgen therapy combined 
ith mtracervical radium ” 

Ellwood W Godfrey, M D 

Controversial Factors m the Management of Fundal 
ardnoma Lewis C Scheffey, WiUiam J Thudium, 
avid M Farell, and George A Hahn Am J Obst 
Gynec 52 629-640, October 1946 
The authors state at the outset that they are strong 
Ivocates of the advantages of irradiation in conjunc- 
on mth surgery as a planned procedure in the treat- 
lent of fundal carcinoma They then trace the steps 
’hich led them to this conclusion, reviewing their ex- 
enence with 169 cases seen between 1921 and 1945 
he length of the period covered makes possible the 
resentation of five year results for four different 
acthods of treatment. One hundred and four patients 
rere available for this record, which is as follows 

Five year 
cures 

1 Adequate surgery alone 62 5% 

2 Radium therapy alone 45 8% 

3 Radium therapy combined with ex- 

ternal irradiation 36 6*’^ 

4 Adequate surgery with preliminary ra- 

dium 90 0% 

(There are 20 survivors m a more 
recent group of 21 patients who have 
been follow cd from one to four years) 

About 1930 the authors became impressed with the 
Icstructive action of radium upon endometrial car- 
inoma as observ cd in removed uten and discouraged 
nth roentgen irradiation because of its apparent in- 
ffcctivcness postoperativcly and the occurrence, in some 
uses 111 which It was used prior to operation of shin 
hanges necessitating postponement of subsequent 
The procedure which eventually came into use 
ind has been employed whenever possible since 1935 
•alls for 4,600 to 6 000 mg hrs of radium (screened wath 
I 6 mm of platinum) followed in six to eight weeks by 
amplctc hysterectomy wath remov al of the adnexa 
Wicucvcr It IS thought tbit endometrial cancer is 
Iccpij invasive or has passed beyond the confines of the 
Items deep x raj therapy is used to supplement tlic 
adium The low survived rate in this group of patients, 
IS given above might be expected because the lesions 
Here relatively far ndvanced 
U IS felt that radium has a distinct udvaint ige when 
used prcopcrativelj not only because it causes local 
eancer destruction (residual c.aranoma often attenu 
itcil was found lu 61 S per cent of the removed ulcn) 
Inu liceause U m iv dcvitnUre the growth even at some 
distance from tin radium Russru R ini M D 

Wilms' Tumor A Review of Sixteen Cases. Reed 
M Ncsbil mill 1 redcrich M Adams J Vcdiat 29 
2T;-.3aT September 1910 

\ seaacs of Id eases of histologiealK proiixl WTlms* 


tumor m children, treated at the University of Michigan 
Hospital during a nine year penod, is presented Three 
of the cases did not entirely conform with the usual 
pathologic picture but are included in the senes because 
they were mdistmguishable clmically from a typical 
Wilms’ tumor Two of these cases were diagnosed as 
adenocarcinomas, one of which might have been a 
•vanant of a Wilms’ tumor, the third was diagnosed as a 
teratoma 

The diagnosis of a Wilms’ tumor is not difficult In 
a child, usually under five years of age, with a history 
of progressive abdominal enlargement and a firm, non- 
tender smooth or finely nodular mass which usually 
fills half the abdomen, one can quickly make a pre- 
sumptive diagnosis The second most common 
abdormnal tumor m childhood and the one which gives 
the most difficulty in differential diagnosis, is the 
sympathoblastoma, or neuroblastoma, of the adrenal 
Diagnosis is usually established by pyelography Sub 
cutaneous or mtravenons mjection of diodrast is quite 
simple and m many instances satisfactory results are 
obtamed Retrograde pyelography is restricted almost 
entirely to females and those cases in which the other 
two methods are unsuccessful The soolled charac- 
teristic pyelographic changes seen in a Wilms’ tumor 
are (1) distortion of the renal pelvis and calices, (2) 
displacement of the renal pelvis upward, downward or 
laterally, depending on the position of the tumor within 
the kidney, and (3) failure of 'visualization of the kidney 
pelns When no contrast medium can be seen m the 
pelvis or calices on the affected side the diagnostician 
must think of hydronephrosis as well as neoplasm 
Aspiration as a diagnostic procedure has been thrown 
into discard 

The following policy has been adopted for treating 
these patients Preopcritiv c irradiation is reserved 
for those cases in which the tumor is so large that 
operative removal presents serious technical difficulties 
This naturally means that the majontj of the patients 
receive preoperativc irradiation for one of tie out 
standing features of this tumor is the enormous size to 
which It grows before giving rise to any symptoms 
Postoperative irradiation was formerly employed only 
in those patients in whom regional metastases were 
grossly evident at the time of operation or pathologic 
study of the regional lymph nodes showed metastatic 
involvement Now however, all patients are givren 
postoperative irradiaUon and the authors feel that 3 
of the 8 livung patients v cry definitely owe their sur 
vival to irradiation 


o aie sun living lor a 
period raugmg from three and one half to eleven and 
one half years since the institubon of treatment One 
child, considered inoperable because of questionable 
chest metastases, was treated by x ray alone She has 
survaved ten years and today appears well Twelve of 
the IG patients had nephrectomies and 7 of these chil 
drai have lived long enough postoperativcly to be con 
^dered cures by the standards set up by most authors 
I wo of Uiest patients at operation had gross evadence 
01 retropcntoiiial txtcnsiott of the tumor Tliey were 
Riven postoperative irradiation and the fact that they 
arc still livang shows adequately the value of this pro 
wlurc With one c.xception all of the 5 paUents who 
had nephrectomies and hav e since died showed cvadcncc 
of metastases within six months poslopcraUv civ In 
the one exception three and one half years intervened 
Iwforc rccnrrcnct of the tumor was evadent Operation 
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death in the senes One patient was still under treat- 
ment at the time of the report, and the remainder n ere 
well, without evidence of cancer 

The diagnoses (clinical and microscopic) in the 8 
cases were epidermoid caremoma (grade not given) m 
2 epidermoid carcinoma, grade II, m 1, epidermoid 
carcinoma, grade III, m 2, carcinoma with metastases 
to lymph nodes and penchondnum (no grading) in 1, 
squamous-cell carcinoma, grade I, well di/Tcrent.ated, iii 
1 , squamous-cell carcinoma, grade III, in 1 Pnor to 
1940 larjmgoctomy nould ha\c been recommended in 
all of these cases Though the author states that for 
the cure of cancer larger doses of radiation are necessary 
than arc commonlj used es cn to the point of burns of 
the skin and extreme irritation of the mucosa, excessive 
amounts nere not emplojed m this group— 1,300 to 
2,000 r to cither side of the neck, nhich is less than in 
the Coutard fractionated technic 

Since the longest period that has elapsed m any of the 
cases treated by this method (including the earlier 
senes) is six j ears, the author docs not attempt to 
prophesj the future results cither us to permanent cure 
or late radiation reactions He has had no operative 
deaths and none due to irradiation Total larjmgeal 
stenosis had not occurred One patient had a high de 
gree of stenosis due to loss of the cncoid cartilage, but his 
voice lias still usable Stephen N Tacer, M D 

Comments on a Case of Lymphosarcoma of the Ton- 
ad Which Did Hot Respond to Roentgen Therapy 
hliguel Guerrero Noyer Rev med cubana 56 30-37, 
January 1945 

A case of tumor of the tonsd and left lateral wall of 
the pharynx in a 7-ycar old boy is presented The 
tumor had developed oter a six months period A 


(10 pneumonectomy, 2 lobectomy), mth a bospul 
mortahty of 25 per cent Three pahents (2 pnnmio. 
nectomy. 1 lobectomy) had survived 2 6, 4 o, and is 
} ears and were chmcally n-ell at the tunc of the repot, 
all had squamous-cell caremoma 
One patient, with anaplastic caremoma m lit 
mcdiastmum, is hving and working three and onc-haH 
years after roentgen irradiation He is the only palitnl 
m whom roentgen therapy produced a stritingty bstmt 
effect 


Cancer of the Cemi Study of the Effect ol Inter 
sbtial Radon Needles as Compared with Rotnt{«i 
Therapy Given through Intrava^nal Cones. Horad 
C Taylor, Jr , and Gray H Twombly Am J 
Roentgenol 56 513-522, October 1946 
The authors state that this article is simply a progits 
report obtained by treatmg equal and companbk 
groups of cancer of the cervix by two methods thoogit 
at the start to be equally effecbve. 

One group was treated by the "divided dose technic," 

1 e , twelve treatments of 200 reach to each of su fields, 
70 cm target sbm distance, 200 kv , 0 5 nun. copper 
filtration Along with this, latravagmal x-ray thoipy 
was given three times a week. With the 3- or 4-co 
cone, three fields of vaginal irradiation, one dnecthto 
the cervix and one to each vaginal vault, were usmfiT 
possible Typically, the cervix received four Irtil 
raents of 600 r each (measured m air) for a total dew “ 

2 000r The parametnal treatments of 750 reach !!« 

gii en through a 3-cm cone pointed into each vault W 
a total dose of 3 000 r Two weeks after comptetKa « 
all roentgen therapy the patient was admitted to W 
hospital and a radium appUcator was mserted into tie 


diagnosis of lymphosarcoma was based not only on the 
type of lymphoid cells of which the tumor was com 
posed but also on its fibnllao’ stroma and the inde- 
spread presence of macrophages The tumor failed to 
respond to roentgen therapy (0 000 r). and the patient 
died three w eeks following operation 

Bronchiogenlc Carcinoma. Gustaf E Lindskog 
Ann Surg 124 667-672 October 1948 

A senes of 100 unselected cases of primary bronehio- 
gemc caremoma is analyzed In 65 cases the growth was 
considered hopelessly advanced and moperable when 
the patient was first admitted Thirty-eight of these 
patients received only symptomatic care Three 
patients refused treatment Tw enty mne received high- 
voltage roentgen therapy radon implantation or both 
AU of these are dead, the shortest penod of survival 
(after admission) being two months and the longest 
thirty-three The average duration of hfe m this group 
was 7 4 months an mcrease of doubtful significance over 
the untreated cases However, in the treated group 
there was very sigmficant palliation m the form of relief 


cervical canal for a dose of 3,000 me. hours 

The second group received comparable extentu 
irradiation — ten treatments of 200 r each to each of w 
pelvic fields, at 200 or 260 kv Two weeks after toe 
last treatment the patients were admitted for radnio 
therapy Four sted sheath needles contaimng mow 
gas in gold tubes 2 cm in active length were inserted 
into the periphery of the cervix two m front and two u 
back, the needles of each pair bemg separated by 1^ 
One centimeter lateral to each of the first needles 
was placed another 3-cm needle angled out slightly to- 
ward the parametria Finally four needles oi 4 -cid 
active length were inserted two into each side, at a 
distance from each other and the neighboring 3-cni 
needles of 1 cm and directed into the parametria at au 
angle of about 30 degrees A radon tandem containing 
an amount of radon approximately equal to that m all 
the needles combined was then inserted into the cervi 
cal canal The total dose was 6 000 me hours approv 
imately 3 000 from the needles and 3,000 from the 
tandem In general the needles totaled 100 me m 
strength with the tandem amounting to another 100 


of pain decrease of dyspnea, improved aeration and me 

bronchial drainage, as well as psychotherapeutic benefit. Of 113 patients treated with vaginal cones 54, of 
Surgical e-xploration was earned out m 32 cases No 47 8 per cent w ere alive and free of cancer when last 
positive tissue diagnosis was available in 20 of these axammed Of the 94 cases treated with pararaetnal 
patients despite vanous diagnosuc studies In 20 of needles, 26 or 27 7 per cent were alin: and free of 

the 32 cases a non resectable tumor was found Nine of cancer In the first group 39 or 34 6 per cent and m 

tlipse natients had no subsequent roentgen irradiation the second group 52 or 63 3 per cent were dead In 

tEp averaec hfe span was eight months, 11 patients the first group 67 were alive 9 with cancer and 4 pos- 

anni therapy hi'ed an average of 118 sibly with cancer or 59 3 per cent in the second group 

difference is not statistically sigmficant 37 were alive 7 with cancer and 4 possibly with cancer 
“ MeSuiS^uCe submitted to surgical resecuon 39 4 per cent 
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Salutary results were obtained particularly in Hodg- 
tin’s disease, lymphosarcoma, and chrome leukemia 
Indeed, in the tet two disorders dramatic improvement 
was observed Some patients fad to benefit from 8- 
ihloroethylaimne therapy, and the cause of this fadure 
IS not known Varied responses have been observed in 
acute and subacute leukemias 
In an impressive proportion of terminal and so-called 
radiation resistant cases, especially of Hodgkin’s disease 
and lymphosarcoma the 6-cldoroethylammes have 
produced clinical remissions lasting from weeks to 
months There is evidence to suggest that responsive 
ness to radiation therapy may occasionally be restored 
after a course of nitrogen mustard therapy 
The margm of safety in the use of these chemicals is 
narrow, necessitating the exercise of considerable cau- 
tion Great care must be taken in administration to 
prevent extravasation of the solution or its contact 
with skm or mucous membranes The blood picture 
must be carefully followed at frequent mtervals as a 
guide to subsequent dosage Immediate local or sys- 
temic side effects are relatively inconsequential and can 
sometimes be avoided or mitigated by careful technic 
More senous late toxic effects are concerned with the 
blood forming organs and can be largely avoided by 
adherence to safe dosage schedules 
Although indications and contraindications for the 
use of the nitrogen mustards remain to be estabbshed 
definitely it is felt that these agents are deserving of 
further clinical tnal m Hodgkin's disease, lympho 
sarcoma, and leukemia Like radiation, they do not 
cure but offer only symptomatic palliation 


WON-NEOPLASTIC DISEASE 

A Comparison of the Effectiveness of Radiation 
Therapy and Estrogemc Substance m the Manage- 
ment of Hyperthyroidism Ernest H Planck South 
M J 39 794-799, October 1940 
The author reviews briefly the latest theones and 
schools of thought on the Function of the thyroid gland 
and the development of hyperthyroidism Methods of 
treatment of the latter condition and the recent use of 
estrogenic substance are presented The basis for the 
of massive doses of estrogenic substance is that it 
produces I depressant effect upon the anterior pituitary 
Imdj thereby reduang the production of thyrotropin 
and thus, indirectly improving the condition of hsTier- 
lh>Toidism 

A snnU senes of 10 cases, 8 treated b> \ ray and 8 bv 
estrogenic substance is presented with charts shomng 
the average responses in the tii o groups X ray therapy 
consisted of 1200-1000 r, at 200 k\ p , gi\cn over two 
areas of the neck Estrogenic therapy consisted of 5 
mg of dicthilstilbcstrol gi\cn once or twacc a week 
for four weeks then one dose c\cr> two weeks unlit n 
total of SIX months had elapsed The cliarts indicate 
lhat the estrogenic thcripj was more cffccUsc The 
^ author also feels that this latter trealincnt is simpler and 
less cxpensiec Two case-s arc ette-d m which combined 
* ra> and estrogenic Ibcrap) followed previous tli> 
roidcctoinics the estrogemc thea-ipj apparently pro 
duecd a more dccideel unprovemeut Ilian the x ray 
therapy 1 m illy a single case is pre-sented in which 
^citcogenlc therapy was uscrl preopcratiexly with good 
“''Its Morris Ivker M D 


A New Method of Local Treatment of Rheumatoid 
and Tranmatic Affections of the Joints, with Emphasis 
on a New Approach In the Management of Arthritis and 
Allied Conditions Otto C Kestler Genatnes 1 169- 
163 March-Apnl 1946 

This IS a report of 65 patients with arthritis who were 
treated with radon omtraent at the Orthopedic Out- 
patient Department of the New York Polyclimc 
Medical School and Hospital Cases of three types were 
selected and grouped as follows (1) the so-called 
chrome rheumatoid group, mcluding rheumatoid 
arthritis, periarthritis, bursitis, periostitis and epicon- 
dylitis, (2) so-^called hypertrophic arthritis or osteo 
arthritis, (3) post-traumatic conditions, includmg (a) 
traumatic arthntis, (6) post-traumatic painful atrophies 
of bones and yoints particularly Sudeck’s atrophies or 
cases similar to Sudeck’s atrophies, (c) stiff joints, post- 
immobilization in plaster of pans or postoperative 
cases Of the 65 patients, 32 were symptom-free after 
the treatment with radon ointment, 32 were im- 
proved, with decrease of pam, 2 noticed no change 
No deleterious effects were experienced 

The radon omtment must be sealed onto the area 
by an airtight bandage The strength of the omt- 
ment used m the cases reported was 200 electrostattc 
units per cubic centimeter The quantity depends 
upon the size of the skm area to be covered, varying 
from 5 to 30 c c for each treatment The ointment 
is squeezed from the tube directly onto the skin and 
smoothed to a thickness of 1 mm with a w ooden spatula 
Several layers of gauze cut to a size a little larger than 
the area of the omtment are then applied, and this is 
covered with oiled silk or cellophane and sealed ivith ad- 
hesive tape Applications are made twice a week, and 
each bandage is kept on for forty-eight hours The 
highest number of treatments given to any patient was 
fourteen To avoid discouragement, the physician 
should prepare the patient for possible recurrences or 
less than complete recovery Only regular observation 
and several courses of treatment will give the patient, 
not a cure, but permanent rdief 
Besides producing physiological changes on the 
irradiated area the alpha ray therapy results in a 
hyperemia of therapeutic importance It manifests it- 
self in an erythema appearing after every apphcation 
and becommg darker and more pronounced as the use of 
the radon omtment is continued The paUent should be 
prepared for this Sometimes blister formations are 
observed In this cient, the alpha ray treatments 
should be intcmiptcd and a reasonable penod allowed 
to elapse before treatment is resumed These blisters 
arc extremely superficial similar to those produced by 
light sunburn and will disappear mth the usual treat- 
ment 


v-urqmoDiasxomycosis Report of Two New Cases 
Observed m the Isthmus of Panama Carlos Calero 
Arch Dermal &.Syph S4 205-277 September 1946 
Two new cases of chromoblastomy cosis are described 
by the author, making a total of 154 cases thus far 
rreordM Both patients were white males The first 
show^ multiple large crusted icrrucac of the foot and 
leg w hich had been present for eight > cars The second 
had similar lesions on the hand which had been present 
for two and one lialf years Tl.c diagnosis wa^ S 

riuikleVhef "" Saboumud’s medium and 

studying the fungi microscopically The lesions on the 
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nas denied 4 of the 16 patients either because of pul- 
monary metastases or because they irere in such poor 
condition that they w ere considered hopeless operabve 
nsks One of these has already been discussed The 
other three died uithin five months from the time they 
i\ ere first seen 


frequency of appearance the following sites are listed 
(1) frenum and prepuce, (2) gians, and (3) corona It 
M-as deduced that mantal status had no effect on the 
occurrence of cancer of the penis and m no mstancedid 
the wife of a patient have caranoma of the female 
genital tract 


Treatment of Bladder Tumors. Roger W Barnes, 
C LeRoy Turner, and R Theodore Bergman Cali- 
forma Med 65 95-97 September 1946 
Properly performed endoscopic clectrosection and 
fulguration is an excellent method of treating bladder 
tumors, and is preferable to suprapubic removal unless 
the tumor is more than 5 cm m diameter or is situated 
m the ventral portion of the dome of the bladder, m 
wluch case the open approach is indicated 
A senes of 537 cases of bladder tumors treated dunng 
the years 1926 to 1945 is revieivcd Of this number, over 
a third were discarded because of insufficient data or 
lack of grading as to malignancy The remaining 
cases, 349 in number, were dmded into two groups 
one treated wath electrosection and fulguration, the 
other receisnng, in addition to clectrosection, radon 
implantation Most of the tumors in the latter group 
were of grade II malignnncj or higher Radon seeds 
were usually implanted through the cystoscope four 
weeks after resection and fulguration of the growth 
On an analysis of those cases which were followed 
until death it was found that patients with grade II 
and grade III tumors who were treated with electro- 
section plus implantation of radon seeds lived longer 
than those in the group not receisnng radiation The 
difference is significant for the average length of life 
from the onset of symptoms to death in the group in 
which no radon seeds w ere implanted was approximately 
two-thirds of that in tlio irradiated group This 
supenonty of the combined treatment is borne out bj 
analyses of the group of patients still alive and of the 
entire senes It has been the authors’ expenence that 
the higher the histologic grade of raahgnancy the poorer 
the prognosis Maohicb D Sachs M D 


The usual presenting symptom in these patients is, cf 
course, the presence of a new growth Other symptoms 
are pain, a discharge from beneath the prepuce, bleed 
ing, unnary obstruction increasing phimosis, balanitis, 
balanoposthitis unnary fistula and enlargements m tbt 
groin All too frequently the imtial lesion is thought to 
be venereal both by the patient and the physician and 
IS treated as such 

The place of roentgen therapy at Hines Veterans 
Hospital IS an important one Radium has not proved 
to be supenor in any way and is not ordinarily used In 
lesions 2 cm or less m diameter, not mvading Buck’s 
fascia the treatment is irradiation alone. An adequate 
dose (about 6 000 r) is delivered m three weeks or less. 
In larger lesions and in those mvadmg Buck’s fasca, 
surgery is done and preoperative radiation is given to 
the pnmary lesion only, in an effort to reduce lissht, 
reduce infection, and to seal off lymphatic channels 
2 000 to 4,000 r are given No preoperative therapy is 
given to the mgumal nodes Postoperative therapy is 
given to the node bearmg area when block dissection 
has been done, and it is felt that this therapy is effective 
m preventing recurrence Preoperabve therapy to 
lymph nodes is believed to be infective in steribnai 
the caaccr-bcaxing nodes and to make subseqoeit 
surgery more difficult. Lastly roentgen therapy is used 
palhaOvely to decrease tumor mass and to control 
hemorrhage, pain and the foul odor incident to this 
disease. It was observed that patients gamed wei^t 
and strength and that many months of comfort 
be added to life by such palhative therapy Tko 
authors make no effort to list speafic technics for each 
set of conditions but all forms of therapy from 100 fcv 
wath 1 0 mm AI filter at 20 cm distance to 200 tv with 
0 5 mm Cu filter at 60 cm distance are used as the cod 
dition may require 


Carcinoma of the Perns Herman Lenowiti and 
Albert P Graham J Urol 56 458-484, October 1946 
One hundred white patients and 39 Negro patients 
with carcinoma of the penis were studied at Hmes 
Veterans Hospital from 1031 to 1944 The madence 
was found to be 6 1/2 times as high in Negro cancer 
patients os in white whereas cutaneous carcinoma in 
general occurs 7 times as frequently m white patients 
Of the treated paUents (138) 70 are ahve and 68 have 
died The disqmeting finding m this e.xcellent study is 
the fact that the average time elapsing from the onset 
of the lesion until admission to the hospital was twenty- 
one months Many paUents had had meffectual 
treatment or the true nature of the lesion had been over 


looked 

The study reveals that circumcision ii done early in 
life IS probably a good prophylactic measure against 
peiffie cancers It was found that the venereal disease 
rate in these patients was considerably higher than in 
the general population as shown by U S Pubhc Health 
surveys and control studies on other hospital patiMts 
Tt was felt that imtaUon, trauma and chronic infiam 
were many times etiologic agents and case rc- 
are included to lUustrate this point Pa^ologic^y 
usuaUv n cutaneous cancer and most fre- 


Emasculation is not performed unless the scrotum c 
directly inv-olved by tumor Bilateral block dissecbons 
of the groin are done when the lesion is large and 
clinically involved nodes are present on one or both 
sides 

The authors suggest that improvement in end results 
might be obtained by reducing the length of the delay 
period m seeking and obtaining proper treatment for 
these lesions Jajies C Katterjohn M D 

Nitrogen Mustard Therapy Use of Methyl-Bis 
(Beta-Chloroethyl) amine Hydrochlonde and Tris- 
(Beta-CbIoToethyl)emine Hydrochloride for Hodgkin’s 
Disease, Lymphosarcoma, Leukemia, and Certala 
Allied and Miscellaneous Disorders Loms S Good 
man Maxwell M Wintrobe William Dameshek Mor- 
ton J Goodman, Alfred Gilman and Margaret T 
McLennan JAMA 132 126-132, Sept 21 1946 

In this preliminary communication the authors pre 
sent the chnical results obtained for 67 patients treated 
intravenously with the nitrogen mustards (haJogenated 
alkyl amine hydrochlorides) for Hodgkins disease, 
lyunphosatroma leukemia and certain related and 
miscellaneous diseases Complete reports Including 
pathologic observations and detailed hematologic data 
will be pubhshed later 
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7 000 r at the sttrface The dose at 0 25 cm was 
approMmately 2,000 r, and at 0 5 cm 600 r, under these 
conditions In order to assess this dosage, minimal 
erythemas on 1 sq cm of skin were compared with that 
produced by x rays at 180 kv p F S D 40 cm h v 1 
0 9 mm Cu It was found that 750 r of beta rays 
produced erythemas equivalent to those produced by 
700 r, of x-rays 

The authors conclude that radiaUons from beta ray 
plaques can be satisfactorily measured by ionization 
methods Such plaques give a stable output over a 
period of years and may be used successfully for super 
ficial lesions where no more than 30 per cent depth dose 
IS needed at 0 25 cm Such lesions are shallow rodent 
ulcers, port wine marks, and hyperkeratoses In 
terms of depth dose beta radiation corresponds to 

grenz” rays generated at 25 kv , but its energies 
and ranges are equivalent to those of secondary elec- 
trons released by homogeneous x rays of some 1 6 M\ 
energj Sidne\ J Haivlev M D 


New Umts for the Measurement of Radioactivity 
E U Condon and L F Curtiss Bnt J Radiol 19 
368, September 1946 

As the cune is defined as that amount of radon in 
equilibrium with one gram of radium, it should be used 
only to represent the dismtegration in the radium family 
A new and more suitable umt is proposed the ruther- 
ford,” abbreviated ‘ rd,” iihich may be used for any 
radioactive disintegration The rutherford is 10‘ dis- 
integrations per second A micro-rutherford thus 
Mould be one ismtegration per second This is readily 
remembered, easily measured, and is of sufficient differ- 
ence in size from the cune so that no confusion would 
result 

For the measurement of gamma-ray sources the 
roentgen-per-hour at one meter is suggested This 
would be abbreviated rhm and pronounced ‘ rum ’ 
The gamma ray strength of any source of 1 rhm is 1 18 
times that of 1 cune 

S\DNE\ J Hamlei, M D 


EFFECTS OF RADIATION 


Patholo^c Effects of an Instantaneous Dose of 
Radiation Shields Warren Cancer Research 6 
449-453, September 1946 

The distinctive feature of the atomic bomb is the 
large amount of radiant energy that it produces 
While this energy covers a wide range of the electro 
magnetic spectrum, its chief physiologic and pathologic 
results may be divided into tuo groups first the 
effects of heat (pnmary thermal injury of the flash bum 
type and secondary thermal injunes due to induced 
fins) , second the effects of short m ave radiation and 
neutrons paralleling closely the effects made familiar 
by cxpenmeiital studies of the biologic effects of x rays 
Combined with and modifying and obscuring these 
injunes arc the more usual effects of the conventional 
t)pt of bomb chief among which are injunes due to 
lljang debns or impact against fixed structures 

In the studies of the atomic bomb effects at Nagasaki 
and Hiroshima earned out under the direction of the 
Naval Medical Research Institute particular attention 
was giecn to the injunes due to radiation The imme 
diate effects were manifested ns weakness malaise fexer 
and often death, and appeared usuallj within forty - 
eight hours, whde the delayed effects manifested them 
stl\ cs m a vancty of ways 

Unfortunately the disorganization of the Japanese 
was so great that no adequate matcnal exists to deter 
nimc the exact nature of immediate effects The 
present study dealing w itli the later effects is based on 
i casualtj surxey of 13 000 siirxaxors 
There were three chief somewhat oxcrlapping symp 
tom complexes due to d iiii ige to the hematopoietic 
tissue 3 he first was the leukopenic group in which 
infection particularly I iidwig s angina was the out 
standing manifestation The great bulk of leukopenic 
de itlis occiirreal diinng the first three we-cks following 
the bombing According lo the studies of the Japanese 
iiixe-stigators the leukocytes m the circulating blood 
were destroy eal at the s.iine tune the hematopoietic 
s\-stem w IS daneaged so that white blood cell counts as 
low is^tKtiicrcu mm were found in the first few days 
1 rom three to fixe weeks after the liombnig a con 
sideTibU number of hemorrhagic elcaths occurred 
issix-i iteal with thmmlHicytopcun induced by radiation 


damage to the megakaryocytes of the bone marrow 
It is suggested that the blood platelets in the circulation 
xvere not destroyed by the radiation and that only as a 
low point was reached as a result of defiaency in blood 
did hemorrhagic manifestation occur 

Those with senous bone marrow damage who 
xveathered the first few weeks showed later anemic 
manifestations with red blood cell counts in some in- 
stances dropping to one million or below 

As xxould be expected, the gonadal effect xxas much 
more prominent in case of the testis than of the ovary 
Ova were present in the ovaries in many cases only 
occasionally in xvomen of the child bearing age did 
atrophy occur However, it wms relatively unusual to 
find a recent corpus hemorrhagicum or corpus luteum 
In the testis, on the other hand in men who had been 
exposed to appreciable amounts of radiation atrophy 
of the germmal epithelium wms striking 

No deleterious effects from residual radioactixaty 
could be found in persons who had entered the bombed 
areas soon after the explosion and remained there 

Radiabon Effects of the Atomic Bomb Among the 
Nabves of Nagasaki, Kyushu. James S P Beck and 
Wiliam A Meissner Am J Clin Path 16 586-592 
September 1946 

Some of the radiation effects of atomic bombing 
among the natixes of Nagasaki are reported Among 
20 patients whose blood or bone marrow was studied 
there were anemia neutropenia, and tlirombocy lopenm 
or depression of the marrow In 7 postmortem ex- 
aminations there was confirmatory exadence of damage 
to the bone marrow Exadence of recovery of bone 
marroxv was obserxed both clinically and at necropsy 
Histologic exidcncc of lipoid depletion of cells of the 
adrenal cortex was found Aspermatogenesis was noted 
in some instances The mortality rate coidd haxc been 
lowered by adequate medical care 


Radium Dial Pambng— Medical Status of Workers 
Irxang R Tabcrsliaw J Indust Hyg K Toxicol 28 
212-216 September 1940 


A survey was made of 52 radium dial painters cm 
ployed a inimmum of eighteen months A history 
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leg were treated solel> bj roentgen rays From Dec 
22 I{)44, to Apnl 4, 1945, a total of 11,700 r was given 
to the areas A filter of 2 mm of copper and 1 mm of 
aluminum was used, but the \oltnge and distance fac- 
tors are not giiam 

The lesions on the hand were treated by clectrocau 
teo and ten irradiations totaling 1 000 r irerc given to 
the area The author is not sure that a full cure was 
obtained in the case receiving x-raj therapy (the 
patient was not seen followang discharge from the 
hospital), but he believes that the case treated surgi- 
callj was completclj cured 

Joseph T IJanzer M D 


IS uniform For the same reason, depth doses do Bof 
vary as much as would be expected with the sue ot tht 
applicator For example a comparison at the depth of 
1 mm shows only 15 per cent greater depth dose froa 
an applicator wath a diameter of 2 cm than from oaecf 
1 cm diameter 

Surface dose rates vnned irregularly with simihi 
applicators This variation parallels the beta gammi 
my ratio which was found to be about 2o to 1 for high 
output applicators High-output appheators wtrt 
found to have low inherent filtration Relatirely more 
“soft” radiation was found from the high-ontpat 
applicators and there was progressiv'c hardenwg as the 
inherent filtration was increased These differeBces 


DOSAGE ' 

Dose Measurements with Radium Beta-Ray Appli- 
cators G J Mean Bnt J Radiol 19 357-367, 
September 1946 

With the dev elopment of the betatron it seems liLcly 
that thcrapj with fast electrons will become available, 
so that the study of beta ray applicators is m order 
This tyTie of applicator, designed for the therapeutic 
utilization of the pnmary beta radiation of radium has 
not been much used m recent years and consequently 
has received little physical study The old belief that 
beta rays w ere caustic arose because unscreened plaques 
were used for their gamma ray effect, wath tlie result 
that large beta ray doses were delivered superfiaally 
The caustic effect actually is due to this exccssiv e dosage 
rather than to anv quabtativc effect of the rays 

The maximum effective range of beta radiation is 
about 15cm in material of unit density’ Newplaques 
reach equilibnum in about five weeks but the output 
may nsc slowly for years 

Since gamma radiation produces ionization by the 
intermediate agency of beta particles, it seems reason- 
able to measure pnmary beta radiation like gamma 
radiation by air ionization corrected to standard condi 
tions of temperature and pressure The quantity thus 
determined expressed in e s u per c c is termed the 
dose of beta radiation in roentgens Because the dose 


were found to be due chiefly to differences in the com 
position of the radium s^t mixture. The type of 
backing and the degree of equflibnum reached byni 
dium E will also affect the strength Thus for vanoos 
reasons it is not sufficient with beta ray appheatots to 
rely on the radium content and distribubon, bnt each 
applicator must be measured 

The most striking observation m depth-dose mtaam 
ment is the rapid fall with increasing depth namdeto 
about 60 per cent at 1 mm There is little differEBocia 
depth percentages wath different filters except that 01 
mm of lead approximately doubles the depth dost at 4 
mm , but at the e,xpense of a fourfold reduction u d'' 
surface dose Absorption was shown to have mtui 
more effect on the fall in depth dose than distaoct 
Back-scatter appears to have only a small lufluetce 
probably less than 10 per cent 
Studies were made on absorption and refleclKn 
effects of beta radiation by measurements with ladinia 
(B plus C) and radium E sources The specific beta 
ray dose rate at zero filtration is 1,180 r/meJu" w 
radium (B plus C) and 625 r/mc hr for radium E and 
1 710 r/mc hr for radium m toal cqmhbnum excludof 
the soft radiation from radium D 

SVDSTEV J Hat?z.bv MD 

Dose Measurement in Beta-Ray Therapy G ^ 
Bloomfield and F W Spiers Bnt J Radiol 19 


rates of the appheators arc high and the decrease mth 
distance is great v ery shallow chambers are necessary 
for measurement As betn rays ionize nir directly 
there is no question of wall effect It is only necessary 
that the walls should not absorb an appreciable amount 
of the radiation 

Under the conditions of measurement the gamma ray 
component is measured also However the gamma ray 
effect near the surface is only a small fraction of the 
beta ray component At greater depths where the 
relative importance of gamma rays enters into con 
sideration due to the absorption of beta rays by the 
additional material around the chamber the gamma- 
ray component more nearly governs the dose rate 

The thickness of the ionization chamber affects 
measurements at the upper surface of the phantom 
For distances closer than 0 75 mm the dose is obtamed 


by extrapolation 

Appheators having 5 mg of radium element per sq 
cm usually show a surface dose rate of the order of 
5 000 r/hr There is little effect of size, for the obhque 
filtration is so marked that it cuts out practically aU 
Sc radiation except that coming from a s^ 
the point being measured A concomitant eff^ k 
fL Hose rate is pracUcally umform over most of 
of the applicator provided the radmm loading 


366 September 1946 

Studies were made of the dose from beta ray plaque 
by means of a small condenser ionization chamber a^ 
wax and water phantoms The unit of dosage used 
was e s u /c c , called for the authors purposes « 
roentgen ' Two plaques of somewhat different con 
struction were investigated A comparison of the 
measurements obtamed with measurements made by 
Neary’ with a different type of apparatus shows good 
agreement at distances of 1 mm or more from the 
plaque Nearer the plaque surface the design of the 
lomzotion chamber and the position of the plaque affect 
sUghtly the accuracy of the measurements 

A study was also made of the dose delivered when a 
reflector was used to cover a greater area after the 
manner of a beta ray bomb ’ Observations with 
plane and elUpbcal reflectors showed that the increase 
m dose was less than had previously been reported 
The use of reflectors therefore seems to be more of a 
convenience than an economy Depth dose measure 
ments m water phantoms also failed to show any 
significant difference between contact positions and 
with reflectors The depth dose was found to drop to 
50 per cent at 1 5 ram and to 20 per cent at 3 3 mm 
In practice it was found that superGaal rodent ulcers 
were cured by a beta ray plaque with doses of C 000 to 
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The Plutonium Project 
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RAYMOND E ZffiKLE, Pb D 
Umvereily of CElcago 


T he Plutonium Project was assigned 
the task of making and purifying the 
artifiaal element plutomum for use m 
atomic bombs The method of making 
plutomum utilized the nuclear reaction 
between neutrons and uramum-’®, the 
neutrons bemg excess from a so-caUed 
' nuclear chain reaction maintained by other 
neutrons and uranium®*® The uranium®** 
and uramum®*® were not separated They 
were in them natiual mixed condibon 
The fact that the cham reaction was 
used meant that according to pre-war 
standards fantastic amounts of gamma 
rays and fast and slow neutrons would be 
ermtted m a chain reactor of any consider- 
able magnitude We were familiar, to 
a 'certain extent, noth these radiations 
before the war, but we had had no experi- 
ence whatever with the large amounts 
antiapatcd m a cham reactor 

In addition to the tremendous potential 
hazards due to tlie radiations emitted m 
tlie cliain reaction, there were also enor- 
mous hazards to be anbapated in the 
punficabon of the plutomum, since pluto- 
nium was formed in masses of uranium 
and had to be separated from tliat clement 
Morco\cr, included in tlus mixture was a 
large \anety of so-called fission products 
formed m {lie fission of uramum®*® after 
its absorpbQii of a neutron These 
fission products arc lughly diverse m 


their chemical natures and in the t 5 rpes 
and energies of the radiations which they 
etmt They are all radioacbve Con- 
sequently, it was rightly anbapated that, 
unless stnngent control measures were set 
up, it would be very easy for personnel 
to take mto the body, b}'’ mgesbou, in- 
halabon, or through wounds, certam of 
these fission products, to say nothmg of 
plutomum itself, which is also radioactive 
It was early recognized m the Project 
not only that control measures must be 
set up but that it might be an excellent 
idea to caiT)’’ out extensive and, so far as 
possible, mtensive radiobiological research 
with a view to leammg how hazardous the 
vanous radiabons are, to what degree the 
dangerous radioacbve substances may be 
taken mto the body by vanous routes, 
how long they stay in the body, where 
they stay while there, and how dangerous 
any definite amoimt thus retamed may be 
The radiobiological work of the Pluto- 
nium Project was earned out at vanous 
sites Dunng the war all of these sites 
were under the direcbon of one of your 
colleagues whom you know well — Dr 
Robert S Stone The sites where most 
of tlie research was earned out were the 
TJmversity of California, the Metallurgical 
Laboratorj^ of tlie University of Chicago, 
wluch IS now the Argonne Nabonal Labo- 
ratory, Clinton Labora tones near Oak 
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was taken of each in(i(vidual, the physical and dental 
condition, blood counts and nutritional status nerc 
determined, and these findings were correlated with 
breath radon analyses Results of this survey again 
emphasize that careful attention to the hazards of 
radium in dial painting is necessary and that an educa- 
tional campaign regarding working habits, personal 


hygiene and attenUon to the teeth and blood must be 
stressed No deletenous effects may be expected withm 
a year and a half to four years of emplojrment wheii tit 
radium content of the body is kept below 0 1 micro- 
gram Reliance on medical examination is not an ado 
quate safeguard , analysis of breath radon is pracbcal 
and reliable 


EXPERIMENTAL STUDIES 


Experimental Radlotherapeubcs Joseph S Mitch- 
ell Schweiz med Wchnschr 7(5 883-8S0, Sept 16 
1946 


This article is an abstract of the recent advances in 
research on the mechanisms of radiotherapeutic effects 
presented at the Bntish-Siviss Medical Conference at 
Basle These advances arc ascribed to improved 
methods of employing radioacbxe tracers and to ad- 
vances m cytology, cytcxrhemistry, genetics, and 
nuclear physics The author considers the following of 
special interest the inhibition of thymonucleic acid 
synthesis by radiations, the significance of chromosome 
breakage, the dependence of biologic efficiency on 
specific ionization the production of artificial gamma 
ray sources for therapy, and the possible apphcations of 
radioactive isotopes high-energy gamma radiations 
and fast neutrons The article is so condensed as to be 
intelligible only mth difficulty but has a bibhography 
to which liberal reference is made for those who wish 
fuller discussion Leu is G Jacobs M D 

Inffuence of Wave-Lengths on Certam Lesions 
Prodneed by the Irradiation of Mice A Lacassagne 
Proc Roy Soc Med 39 605-612 August 1946 

This author describes the results of treatment of mice 
with K radiation of molybdenum, ultraviolet rays and 
L radiation of silver The objective in using the K 
radiation of molybdenum was the production of com- 
plete sterilization of female mice two months old 
These mice were treated with unfiltered rays with an 
effective wave length of 0 96 A at 35 kv p 15 mo. 
and focal skin distance of 12 cm The dosage rate 
was 3 000 r per minute. Two areas 1 cm square on 
the dorsal surface of each mouse, centered as close 
as possible over the ovaries were treated Four 
groups of mice were used receivmg 3 000 4 600 6,000 
and 9,000 r respectively Two mice of the 6,000 r 
group and all of the 9 (KK) r group died less than mne 
weeks later 

The only cutaneous reaction which followed these 
dosages was the loss of hair over the exposed areas 
occurrmg about the twentieth day regardless of the 
dose In no case ivas there any sign of ulceration A 
sparse regrouth of hair occurred in the animals rc- 
ceivmg the smaller doses In a few there was shght 
sclerosis of the fatty tissue and some atrophy of the 
cutaneous muscle In only a small proportion was 
complete sterilization accomplished In only 3 of 11 
mice that survived was there total atrophy of both 
ovanes All of these had received 4 600 r or more 
In most cases it was impossible because of the small 
ness of the test object to exactly center both ovanes 
and unilateral ovanim atrophy n^ted Histolopc 
showed almost complete dcstnicUon of the 
folhcles and the parenchyma was nddled with camties 

‘"’inVddiron To the changes m the ovanes some of 


these mice showed extreme atrophy of the lower pole 
of the kidney, undoubtedly due to the radlaUon. 
Histologic study of these afi'ected kidneys shoirtd 
most of the destructive effect to be in convoiultd 
tubules The glomeruh as a rule appeared mind and 
seemed to be capable of functioning, but ance the 
tubules were destroyed and there was no place Im tht 
infiltrating liquid to escape it distended the capsuhs. 
The irradiated area therefore assumed somewhat the 
appearance of a polycystic kidney There was thus 
demonstrated a d^mte difference betiveen the eiUtme 
sensitivity of the epithelial cells and the apparent 
integnty of the vascular formations 
Ultraviolet rays in large dosage (1,5(X) fiasens) 
produced a necrotic dermatitis with edema beyond tie 
irradiation area within a few hours Followmi tin 
was an mtense erythema lasting five to six days 
Histologic e-xammation of the skin shoived rapid locil 
necrosis involvmg every vanety of cell The destrtc 
tion is not deep seated, however and the repair pnxes 
IS rapid and early 

The L radiation of silver was generated by a tube 
operated at 4 5 kv p and 16 ma , with a thin irindw 
of aluminum A dose of 600 ergs per square millunelet 
produced a lesion macmoscopically comparable to that 
obtained with 1 500 f of idtiaviolet rajrs This w« 
given to 11 young mice. Reactions were less rapid and 
severe than those produced by ultraviolet rays 
was a pronounced erythema on the third day followed 
by pigmentation On the eighth day there was 
desquamation followed by superficial ulceration and a 
scab on about the twelfth day This separated on the 
sixteenth day exposing a red, smooth and hairles 
epidermis Regrowth of hair began on the tliuUctb 
day 

Histologic study showed cellular changes wtuen 
started very early but affected only certain elements 
sensitive to radiation This selective action was 
confined to the invaginations of the epidermis which 
were to constitute the hair folhcles Many of these 
showed signs of advanced degeneration whereas the 
epidermis showed no more than a simple cellular 
swellmg and the dermis no reaction Cormfication ot 
the whole epidermis and degeneration of the foUicubr 
buds was advanced on the fifth day On the ninth 
day the degeneration of the whole epidermis was 
complete. By the eleventh day a smcxith thin epi 
dermis had formed under the skin This selectise 
action of the rajre on the cells of the germinative process 
agrees mth previous accounts of epidcrmitis due to 
irradiation but differs markedly from the diffuse 
necrosis produced by ultraviolet raj's 

In conclusion this author has shoivn that there is a 
distinct difference m the cutaneous response to radia- 
tions of radically different wave lengths when a com- 
parable quantity of each of the radiations is used 
Bervard S Kalavjias M D 


Components of the Acute Lethal Action of Slow Neutrons' 

RAYMOND E. ZIRKLE, PhJD 
University of Chicago 


E AiOyY IN the history of the Plutomum 
Project, months before the first cham 
reactmg pile was built, it was reahzed that 
both fast and slow neutrons would leak 
from any operatmg pile of fimte dimen- 
sions and thus constitute radiation hazards 
Fast neutrons, of course, were not a new 
radiobiological agent m 1942, reports of 
then vanous biological efi'ects had been 
accumulatmg smce 1935 
With slow neutrons, however, there 
had been no radiobiological experience, 
because the earher sources of neutrons, 
such as cyclotrons, had not been smtable 
for such mvestigations Certam it was 
that slow neutrons would have radio- 
biological action, because it was known 
that slow neutrons were captured by and 
would react with the nudei of many of the 
kinds of atoms found m tissues, each of 
these nuclear reactions was known to pro- 
duce lonizmg particles by some means, di- 
rect or indirect, and m many cases a signifi- 
cant fraction of the ionizing energy of these 
particles was certam to be absorbed m the 
nearby tissues 

For each of these nuclear reactions, 
data were available concemmg the prob- 
abihty that the reaction would occur, and 
if it did, how much radiation energy would 
be released and what types of lomzmg 
particles would be produced 
Also, from the extensive hterature of 
general radiobiology then m existence, 
there was a fair knowledge of the relative 
effectiveness of the vanous kmds of lon- 
i7ing particles in producmg mjur}’’ Ac- 
cordingly, it was possible to calculate the 
effectiveness of a given number of slow 
neutrons absorbed by the body, if one 
^ere satisfied with two imphat assump- 


tions first, that we were aware of aU of 
the nuclear reactions of slow neutrons 
with the vanous atomic speaes m the 
body, second, that the effectiveness of 
the vanous types of lonizmg particles was 
not affected by some unknown physical 
mechanism or by the pecuhanties of their 
places of production and absorption 

In view of these two imcertamties, it 
was considered desirable to compare the 
calculations of effectiveness agamst direct 
measurement The prmciple of such a 
companson is very simple first, expose 
samples of some certam biological object 
to graded doses of slow neutrons and thus 
determme the number of slow neutrons 
which must be captured m order to produce 
a given amount of biological effect , second, 
compare the number so determ i ned with 
the number predicted by calculation to be 
necessary to produce the same amount of 
biological effect 

The experiments were earned out at 
Chnton Laboratones, Oak Ridge, Ten- 
nessee, m 1944, with the collaboration of 
Dr J R Raper and the assistance of 
Mr E F Riley and Mr G E Staple- 
ton The biological effect studied was 
acute lethal action on mice 

The shield of the Chnton pile was con- 
structed with two tunnels so located that 
animals could be placed on a special car- 
nage and pushed mside the shield to a 
position where they were exposed to the 
neutrons leakmg from the pile proper 
Iv'Iice were exposed m groups of twenty- 
four m a speaal bismuth container 
mounted on a tunnel carnage The bis- 
mutli was so arranged as to shield the en- 
tire group of mice from gamma rays 
emitted from the matenals of the carnage 
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Ridge, Tennessee, and the National Can- Plutonium Project, the most active site 
cer Institute bemg at the Umversity of Rochester and 

I might also pomt out that the Pluto- at Columbia Umversity 
mum Project was only one part of the The papers m the present Symposium 
gigantic Manhattan District and that represent a small portion of the total 
other radiobiological work was earned radiobiological results obtamed at the 
on m the Distnct aside from that m the vanous sites of the Plutonium Project 


SUMARIO 


Introduccidn al Certamen sobre el Plutonio 


El Proyecto del Plutomo representa la 
parte del gigantesco “Distnto de Man- 
hattan,” dedicada a la producadn y pun- 
ficaadn del elemento artifiaal plutomo 
para empleo en las bombas atdmicas En 
relaadn con el proyecto se ima6 un plan 


de mvestigacidn radiobioldgica a fin de 
detenmnar la naturaleza y alcance de lo' 
nesgos denvados de la radiacidn en el 
rmsmo Los trabajos que figuran en el 
certamen actual representan una pequefia 
porcidn de dicha mvestigaadn 
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E arly in the history of the Plutonium 
Project, months before the first cham 
reacting pile was built, it was reahzed that 
both fast and slow neutrons would leak 
from any operatmg pile of fimte dimen- 
sions and thus constitute radiation hazards 
Fast neutrons, of course, were not a new 
radiobiological agent m 1942, reports of 
their various biological effects had been 
accumulatmg smce 1935 
With slow neutrons, however, there 
had been no radiobiological experience, 
because the earher sources of neutrons, 
such as cyclotrons, had not been smtable 
for such mvestigations Certam it was 
that slow neutrons would have radio- 
biological action, because it was known 
that slow neutrons were captured by and 
would react with the nuclei of many of the 
kmds of atoms found m tissues, each of 
these nuclear reactions was known to pro- 
duce lonizmg particles by some means, di- 
rect or mdirect, and m many cases a signifi- 
cant fracbon of the lonizmg energy of these 
parbdes was certam to be absorbed m the 
nearby tissues 

For each of these nuclear reacbons, 
data were available concermng the prob- 
abihty that the reacbon would occur, and 
if it did, how much radiabon energy would 
be released and what types of lonizmg 
parbdes would be produced 
Also, from the extensive hterature of 
general radiobiology then m existence, 
there was a fair knowledge of the relabve 
effecbveness of the various kmds of lon- 
izmg partides in producmg mjury Ac- 
cordmgly, it was possible to calculate the 
effectiveness of a given number of slow 
neubons absorbed by the body, if one 
were sabsfied with two imphat assump- 


bons first, that we were aware of all of 
the nudear reacbons of slow neutrons 
with the various atormc speaes m the 
body, second, that the effecbveness of 
the various types of ionizing parbdes was 
not affected by some unknown physical 
mechanism or by the pecuhanbes of their 
places of production and absorpbon 

In view of these two uncertambes, it 
was considered desirable to compare the 
calculabons of effecbveness against direct 
measurement The pnnaple of such a 
comparison is very simple first, expose 
samples of some certam biological object 
to graded doses of slow neutrons and thus 
dete rmin e the number of slow neutrons 
which must be captured m order to produce 
a given amount of biological effect , second, 
compare the number so determmed with 
the number predicted by calculabon to be 
necessary to produce the same amount of 
biological effect 

The experiments were earned out at 
Chnton Laboratones, Oak Ridge, Ten- 
nessee, m 1944, with the collaborabon of 
Dr J R Raper and the assistance of 
Mr E F Riley and Mr G E Staple- 
ton The biological effect studied was 
acute lethal acbon on rmce 

The shield of the Chnton pile was con- 
structed with two tunnels so located that 
a nim als could be placed on a special car- 
nage and pushed mside the shield to a 
posibon where they were exposed to the 
neutrons leakmg from the pile proper 
Mice were exposed m groups of twenty- 
four m a special bismuth contamer 
moimted on a tunnel carnage The bis- 
muth was so arranged as to shield the en- 
bre group of imce from gamma rays 
ermtted from the matenals of the carnage 


' This paper is a brief version of a longer report to appear in the Plntonnim o , , 

Project Technical The work was done at Clmtcm^boratonM ne^cSr Manhattan 

tract ■W-7406'Aig-39 of the Manhattan District. Presented at the ^dge, Tennessee, under Con- 

logical Society of North America, Chicago, HI , Dec 1-6 1946 ^^Jiirty-second Annual Meetmg of the Radio- 
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Ridge, Tennessee, and the National Can- Plutonium Project, the most active site 
cer Institute bemg at the Umversity of Rochester and 

I might also pomt out that the Pluto- at Columbia Umversity 
mum Project was only one part of the The papers m the present Symposium 
gigantic Manhattan Distnct and that represent a small portion of the total 
other radiobiological work was earned radiobiological results obtamed at the 
on m the Distnct aside from that m the vanous sites of the Plutomum Project 
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Introduccidn al Certamen sobre el Plutonio 


El Proyecto del Plutomo representa la 
parte del gigantesco “Distnto de Man- 
hattan,” dedicada a la produccidn y pun- 
ficaadn del elemento artifiaal plutomo 
para empleo en las bombas atdnucas En 
relacidn con el proyecto se ima6 un plan 


de mvestigaadn radiobioldgica a fin ds 
determmar la naturaleza y alcance de los 
nesgos denvados de la radiaadn en d 
nusmo Los trabajos que figuran en el 
certamen actual representan tina pequeiia 
porcidn de dicha mvestigaadn 
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activity to the total 50 per cent survival 
dose was equivalent to only 10/9 or about 
1 n-unit 

5 Other inechamsins leading to pro- 
duction of ionization tracks in the mice 
were also known, but these could be 
shown to be qmte small m comparison to 
the four ]ust described 
The various contributions to the total 
50 per cent survival dose may now be 
added up m terms of the biological effec- 
tiveness of the n-umt of fast neutrons 
(1) the fast neutron contammation of the 
slow neutrons, 45 n, (2) capture gamma 
rays, 9 n, (3) the reaction 
54 to 68 n, radioactivity, 1 n The total 
hes between 109 and 123 n 
This result is to be compared with the 
50 per cent survival dose of fast neutrons 
alone This dose, m earher experiments 
with the same stram of mice, had been 
found to be 91 n However, the earher 
experiments had been earned out with a 
dose rate about ten times higher than that 
used m the slow neutron experiments 
Under very similar conditions mvolvmg 
the same stram of mice and two dose 
rates of gamma rays, Henshaw and co- 
workers (see page 349) found the higher 


dose rate was 1 37 times as lethal as the 
lower The i.d 50 of 91 n is accordmgly 
to be multiphed by 1 37, thus givmg 124 n 
as the fast neutron dose to be compared 
with the combmed dose which has been 
calculated above to be biologically eqmva- 
lent to between 109 and 123 n 

The agreement of the two values imght 
tempt one to a conclusion that the lethal 
action of the slow neutrons has been com- 
pletely accounted for m terms of the 
physical events known to take place 
However, the measurements involved m 
these experiments must be regarded as 
prehmmary, a much better job can be 
done with improved techmc now known to 
be feasible The possible maccuracy is 
great enough that, so far as we know, some 
unknown mechamsm might contnbute to 
the total lethal action to perhaps the 
same extent as the capture gamma rays 
However, the results would seem to exclude 
the possibihty and the fear of there bemg 
some unknown mechamsm which creates 
a hazard far greater than that due to the 
known mechanisms 

Institute of Radiobiology and Biopbysics 
University of Chicago 
Chicago 37, 111 


SUMARIO 

Componenles de la Acci6n Lelal Aguda de los Neutrones Lentos 


Vanos grupos de ratones fueron expues- 
tos a dosis graduadas de neutrones lentos 
Trazando en una grdfica, frente a la dosis, 
el nhmero de atumales que sobrevivfan 
por tres semanas, se obtuvo una curva que 
revelaba la dosis de sobrevivenaa de 60 
por ciento En las condiciones del ex- 
penmento, la dosis de neutrones lentos se 
asoaaba con aertas dosis parcmles calcu- 
lables debidas a dementos yonizantes de 
distmtos origenes, y en particular neu- 
trones vdoces, rayos gamma procedentes 
de reacaones de captura, protones y 
nddeos de carbono produados por la 
transmutacidn de mtrdgeno corporal y 
radioactindad evocada por la captura de 


neutrones por ciertos elementos dd cuerpo 
La suma de esos vanos aportes a la dosis de 
sobrevivenaa, expresada en tdmmos de la 
efectividad bioldgica de la umdad- 7 i de 
neutrones vdoces, se aproximd muy de 
cerca a la dosis de sobrevivenaa de 50 por 
aento de neutrones vdoces, obtemda en 
los expenmentos antenores en ratones de 
la misma raza Por consigmente, aunque 
las mediaones reahzadas entrafian algunas 
mexactitudes, d resultado parece exdmr 
la posibihdad de que alglhi mecamsmo 
desconoado mtervenga en la>aca6n de los 
neutrones lentos y cree un pehgro muy 
supenor al debido a los mecamsmos cono- 
ados 
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when they captured neutrons and also to These two loruztng particles fly apart 
shield each animal from gamma ra)^s from the pomt at which the nitrogea 
emitted by its neighbors Bismuth itself nucleus captures the neutron, the} pro- 
emits relatively very few gamma rays duce lomzation tracks very similar to 
under these conditions those produced by the atomic nuda 

The various groups of nuce were exposed ejected from body atoms by fast neutrons 
to graded doses of slow neutrons as deter- and therefore can be considered to have 
mmed by measuring the radioactimty m- the same biological effectiveness per unit 
duced m suitable metal foils The number of energy absorbed 
of tmce survTvmg for three weeks was plot- Since the kmetic energies of the proton 
ted agamst dose, and the resultmg curve and carbon nucleus are known and the 
showed that the 60 per cent survival dose probabiht}’- of their producbon by neutron 
was 4 2 X 10^“ slow neutrons per square capture is also known, it is possible to 
centimeter of mouse calculate the total energ}^ absorbed by 

This dose of slow neutrons, under the the tissues from these ionizing parbdes 
conditions of the experiment, was as- and hence to calculate in roentgen equiu 


sociated with the foUowmg measurable and 
calculable partial doses due to lonizmg 
agents of vanous ongm 

1 Fast neutrons Under the condi- 
tions of the experiment, the slow neutrons 
were badly contammated with fast neu- 
trons These were measured directly m 
n-umts m the usual way (The n is the 
amount of fast neutron radiation which 
produces one scale readmg of a Victoreen 
r-meter eqmpped with a standard 100 r 
chamber ) The dose of fast neutrons 
which accompamed 4 2 X 10^- slow neu- 
trons per square centimeter was 45 n 

2 Gamma rays, almost entirely ongi- 
natmg m capture reactions The chief of 
these reactions was capture of neutrons 
by hydrogen nuclei to form deuterium 
nuclei plus gamma rays The dose of 
gamma rays associated with 4 2 X 10^* 
neutrons per square centimeter was cal- 
culated to be 84 r 

In an earher experiment it had been 
found that gamma rays and fast neutrons 
are additive in producmg acute lethal 
action on mice, but that 1 n of fast neutrons 
was lethally eqmvalent to 9 2 r of gamma 
rays Accordmgly, the 84 r of gamma 
rays due to capture reactions could be 
considered eqmvalent to 84/9 2 or 9 n of 


fast neutrons 

3 Protons and carbon nuclei produced 
by the transmutation of body mtrogen 
Nitrogen‘s plus a neutron yi^ds a fast 
proton and a fast nucleus of carbon^ 


lents the dose of them received by a 
mouse dimng an exposure which results 
in 50 per cent sumTOl This dose turned 
out to be 136 roentgen equivalents For 
comparison with the fast neutron and 
gamma ray contnbutions descnbed above, 
it IS desirable to express these 136 roentgen 
eqmvalents in n-umts The number of 
roentgen eqmvalents m one n has never been 
accurately determined, it is currently con 
sidered to have a value between 2 and 2 a 
Dividmg 136 by these two hnuting num 
bers, we find that the biological effective- 
ness of the protons and carbon nuclei from 
the mtrogen transmutation is eqmvalent 
to between 54 and 68 n of fast neutrons 
4 Radioactivity is mduced through 
neutron capture by ceitam body dementi, 
and a fair fraction of the radioactive sub 
stances so formed stay in the body lo^S 
enough to irradiate it The radioactivity 
produced m the mammahan body by a 
known amount of slow neutron bombard- 
ment has been determined by Dr Howard 
Curtis and Dr Joseph Teresi, this makes 
it possible to calculate the dose of beta and 
gamma radiation resulting from the radio- 
activity produced by an exposure resulting 
m 50 per cent survival This dose turned 
out to be somewhat less than 10 roentgen 
eqmvalents Smce a roentgen of beta 
and gamma rays, as already mentioned 
above, was known to be only about one- 
nmth as effective as an n-umt of fast 
neutrons, then the contnbution of radio- 
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activity to the total 50 per cent survival 
dose was equivalent to only 10/9 or about 
In-unit 

5 Other mechamsms leading to pro- 
duction of ionization tracks in the mice 
were also knovm, but these could be 
shown to be quite small m comparison to 
the four just descnbed 
The various contributions to the total 
50 per cent survival dose may now be 
added up m terms of the biological effec- 
tiveness of the n-umt of fast neutrons 
(1) the fast neutron contamination of the 
slow neutrons, 45 n, (2) capture gamma 
rays, 9 n, (3) the reaction N^'‘(n,p)C‘'‘, 
54 to 68 n, radioactivity, 1 n The total 
hes between 109 and 123 n 
This result is to be compared with the 
50 per cent survival dose of fast neutrons 
alone This dose, m earher experiments 
with the same stram of mice, had been 
found to be 91 n However, the earher 
experiments had been earned out with a 
dose rate about ten tunes higher than that 
^used m the slow neutron experiments 
Under very similar conditions involvmg 
the same stram of nuce and two dose 
rates of gamma rays, Henshaw and co- 
workers (see page 349) found the higher 


dose rate was 1 37 tunes as lethal as the 
lower The Li>50 of 91 n is accordingly 
to be multiphed by 1 37, thus giving 124 n 
as the fast neutron dose to be compared 
with the combmed dose which has been 
calculated above to be biologically equiva- 
lent to between 109 and 123 n 
The agreement of the two values might 
tempt one to a conclusion that the lethal 
action of the slow neutrons has been com- 
pletely accounted for m terms of the 
physical events knoum to take place 
However, the measiuements mvolved m 
these experiments must be regarded as 
prelumnary, a much better job can be 
done with improved techmc now known to 
be feasible The possible maccuracy is 
great enough that, so far as we know, some 
unknown mechanism rmght contnbute to 
the total lethal action to perhaps the 
same extent as the capture gamma rays 
However, the results would seem to exclude 
the possibihty and the fear of there being 
some unknown mechanism which creates 
a hazard far greater than that due to the 
known mechamsms 

Institute of Radiobiology and Biophysics 
University of Chicago 
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SUMARIO 

Componentes de la Accidn Letal Aguda de los Neubrones Lentos 


Vanos grupos de ratones fueron expues- 
tos a dosis graduadas de neutrones lentos 
Trazando en una grdfica, frente a la dosis, 
el nhmero de animales que sobrevivian 
por tres semanas, se obtuvo una curva que 
revelaba la dosis de sobrevivenaa de 50 
por aento En las condiaones del ex- 
pemnento, la dosis de neutrones lentos se 
asoaaba con aertas dosis parciales calcu- 
lables debidas a elementos yomzantes de 
distmtos orlgenes, y en particular neu- 
trones veloces, rayos gamma procedentes 
de reacaones de captura, protones y 
nhdeos de carbono produados por la 
transmutaadn de mtrdgeno corporal y 
radioactividad evocada por la captura de 


neutrones por ciertos elementos del cuerpo 
La suma de esos vanos aportes a la dosis de 
sobrevivenaa, expresada en tgrmmos de la 
efectividad bioldgica de la umdad-» de 
neutrones veloces, se aproximd muy de 
cerca a la dosis de sobrevivenaa de 50 por 
aento de neutrones veloces, obtemda en 
los expenmentos antenores en ratones de 
la misma raza Por consigmente, aunque 
las mediaones reahzadas entrafian algunas 
inexactitudes, el resultado parece excliur 
la posibihdad de que alghn mecamsmo 
desconoado mten^enga en lamcadn de los 
neutrones lentos y cree un pehgro muy 
supenor al debido a los mecamsmos cono- 
ados 
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T he expenments to be discussed here 
were started early in 1941 and were 
greatly expanded during the war Al- 
though they are not yet completed, it is 
not expected that the results ivill be 
altered significant!}’- by future findings 
Gamma rays were used throughout the 
expenments The daily doses were 8 8 r, 
4 4 r, 2 2 r, 1 1 r, and 0 11 r, given either 
in eight hours or twenty-four hours per 
da}*- Three radiation sources were used 
1 gm , 250 mg , and 100 mg of Ra element 
filtered with 0 5 mm of platinum The 
shelves carrymg the cages of the expen- 
mental animals were arranged so that each 
cage m a given set was approximately at 
an equal distance from the source for each 
exposure level Figure 1 shows the expen- 
raental set-up used -with the 1 gm source 
After the daily eight-hour exposure, the 
source was lowered underground mto a 
shaft to a depth of 21 feet In the two 
other experimental set-ups the shelves for 
a nimal cages were arranged similarly 
The gamma ray sources were kept m lead 
boxes provided -with hinged hds Doses 
were measured at several places -withm 
each cage -with cahbrated 0 25 r and 25 r 
Victoreen ionization chambers The 
error of the dose vaned -with the size of 
the cages It was estimated to be =t 10 
per cent m the mouse and giunea-pig 
cages, the average total dose for each 
a nimal can be expressed by the dose meas- 
ured in air The average total dose 
received by the rabbits was probably 
smaller by 25 per cent than the dose as 
measured m air in the middle of the rabbit 
cages 

Three inbred strams of mice were used 



Fig 1 ArrangEment for irradiation of 
animals eight hours daily 


m the experiments, stiam A, C3H, dba and 
LAFi hybrids, these latter animals also 
bemg genetically homogeneous The 
gumea-pigs used were genetically hetero- 
geneous hybnds and two mbred strains 
The rabbits were crosses of Dutch and 
American Blues 

The exposures were started at the age of 
two to three months for the nuce, three to 
six months for the gumea-pigs, and five 
months for the rabbits, the ammals were 
exposed daily until in extremis or dead, 
■with the exception of those used in term 
exposures Blood counts were taken 
every four weeks at the beginning and 


T'l, Tirnrr reoorted herein vras done at the National Cancer Institute as part of the program of the Metallurgi 
ine TTmversitv of Chicago, under the Manhattan Project. This paper is a brief version of matenal to 

cal j t tViB Plutonium Project Record of the Manhattan Project Technical Senes Presented at the 

^'^'’^ec^d*AMual M^nc of the Radiological Society of North America Chicago 111 Dec. 1-C 1040 
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more frequently in the later stages of the 
experiments The highest accumulated 
doses were 5,900 r for mice, and are at 
present 6,000 r for guinea-pigs and 12,000 
r (air) for rabbits 

Figure 2 shows the percentage survival 
of LAFi mice per thirty-day mtervals 
The animals of the 8 8 r group from the 
begmnmg show an mcreased mortahty 
rate m comparison with untreated controls 
In the lower exposure groups, the mcrease 


m mortahty rate begins later, the smaller 
the daily dose The decreased mitial 
slope of the curve for the animals of the 
0 11 r group may be attributable to bio- 
logical variations or may mdicate a general 
s^iJatmg effect of an obscure mechamsm 
of the radiabon However, the death 
rate mcreases later and the slope of this 
cun^e mcreases over that of the control 
cim^e, mdicatmg that the destructive 
action of the radiation is cumulative, even 
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WEEKS 

Fig 4. Weight curves for male mice. 


for such, small doses as 0 11 r given m 
eight hours per da)' 

There is no predominant syndrome of 
radiation death for mice at any of the dose 
levels used In gumea-pigs, on the other 
hand, radiation death is uniformly 
caused by anemia and thrombocytopema 
This has occurred so far only m the animals 
given 8 8 r, 4 4 r, and 2 2 r m eight hours 


per day 

Figure 3 shows the mortahty curves for 
the hybnd gumea-pigs The lethal dose 
for the gmnea-pigs of the 8 8 r exposure 
level ranges from 600 to 4,400 r At all 
levels, with the exception of 0 11 r, there 
IS a considerable decrease m life span 
As a number of animals are still ahve at 
the lower levels, conclusions are restricted 
to those which have died No conclusions 
can be drawn as to the life span of the 
rabbits, as only 3 ammals were used on each 
level and too few have died 

In discussmg the mortahty curve it w^ 
nomted out that the data may m^cate 
S stnnulatmg effect of ^omc 

j . fnr the animals exposed to 
A stiiulatmg effect is also mdicated 
0 llr ^ waght of the ammals 

ttetSt curves of the tr- 
SiahAF.nuce A weight mcrease 


over that of non-irradiated controls 
observed m all irradiated groups with c 
exception of that exposed to 8 8 r 
most striking m the animals expose 
to 1 1 r, m which the average wagh 
mcreased by about 50 per cent over ttat 
of the controls after approximately sixty 
rune weeks of exposiue This weight m 
crease is mainly due to an accumulahon 
of abdommal fat It is present m hotfl 
males and females and also m the guinea 
pigs, and probably m the rabbits, althoug ^ 
the limi ted number of ammals makes this 
last conclusion questionable The mcrease 
m weight of the males at the llr lev 
cannot be likened to a castration effec , 
smce the testes of the ammals show bu 
httle damage, while the females at this 
level, tvhich axe sterile after sucty-mne 
weeks of exposure, show a less pronounced 
weight mcrease No explanation can be 
offered for this phenomenon 

Radiation damage to the hematopoietic 
system will be discussed by Dr Jacobson 
in another paper - It suffices to say here 
that the blood-formmg organs of rabbits 
and mice are extremely resistant to the 
effects of chrome irradiation and the 
peripheral blood picture shows httle change 
’ See page 2S6 
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TOTAL DOSE IM r 

Figs 6 and 6 Mortality from anemia and thrombocytopema for hybnd gumea-pigs 
(Fig 5) and for hybrid and two mbred strams of gumea pigs (Fig 6) 


except in those animals m which leukemia 
develops This is corroborated by the 
pathological data on the blood-forming 
organs, which show httle radiation m3ury 
Even for the highest accumulated doses, 
over 5,000 r, the bone marrow of mice 
(ivith the exception of those which showed 
leukemic infiltration) was normal In 
contrast to mice and rabbits, the effect 


of radiation upon the hematopoietic system 
of the gmnea-pig is pronounced, resultmg 
m death from anemia and thrombocy- 
topema This was manifested by patchy 
ecch)rmoses, espeaally of the proximal 
part of the small mtestme Figure 5 
shows the mortahty curves resultmg from 
anemia and thrombocytopema m animals 
exposed to 8 8 r, 4 4 r, and 22 r No 
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for such small doses as 0 11 r given in 
eight hours per day 

There is no predommant syndrome of 
radiation death for rmce at any of the dose 
levels used In gumea-pigs, on the other 
hand, radiation death is uniformly 
caused by anemia and thrombocytopema 
This has occurred so far only m the animals 
given 8 8 r, 4 4 r, and 2 2 r m eight hours 
per day 

Figure 3 shows the mortahty curves for 
the hybnd gmnea-pigs The lethal dose 
for the giunea-pigs of the 8 S r exposure 
level ranges from 600 to 4,400 r At all 
levels, with the exception of 0 11 r, there 
IS a considerable decrease m hfe span 
As a number of animals are stiU ahve at 
the lower levels, conclusions are restricted 
to those which have died No conclusions 
can be drawn as to the hfe span of the 
rabbits, as only 3 annnals were used on each 
level and too few have died 

In discussmg the mortahty curve it was 
pomted out that the data may indicate 
an imtial stunulatmg effect of chrome 
irradiation for the animals expend to 
n 11 r A stunulatmg effect is also mdicated 
bv changes m the weight of the ^als 
Fwure 4 gives the weight curves of the ir- 

A weight 


over that of non-irradiated controls was 
observed m aU irradiated groups with thf 
exception of that exposed to 8 8 r It 
most st rikin g m the animals exposed 
to 1 1 r, m which the average weight 
mcreased by about 50 per cent over that 
of the controls after approximately sixt) 
tune weeks of exposure This weight m 
crease is mainly due to an accumulation 
of abdommal fat It is present m both 
males and females and also m the giunea 
pigs, and probably m the rabbits, although 
the limited number of animals makes this 
last conclusion questionable The mcrease 
m weight of the males at the 1 1 r level 
cannot be likened to a castration effect, 
smee the testes of the animals show hut 
little damage, while the females at this 
level, hhich are stenle after sixty-nme 
weeki of exposure, show a less pronounced 
weight mcrease No explanation can be 
offered for this phenomenon 

Radiation damage to the hematopoiebc 
system will be discussed by Dr Jacobson 
m another paper - It suffices to say here 
that the blood-formmg organs of rabbits 
and nuce are extremely resistant to the 
effects of chrome irradiation and the 
peripheral blood picture shows httle change 
* See page 2S6 
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animals, wMe in the other groups some 
of the susceptible ones died from other 
causes before the disease could manifest 
itself The conclusion may be drawn 
that chrome irradiation does not affect 
sigmficantly the over-all mcidence of 
cancer but alters only the time at which 
the tumors appear, mdicating a dependence 
upon dose rate For a given age, this 
appears as an mcrease m inadence with 
total dose 

A similar picture is presented in the 
data on the incidence of lung tumors 
As lung tumors do not kill mice, however, 
and may be present for a long time, the 
over-all madence as determined in these 
expenments is merely suggestive The 
effect of chrome irradiation upon the in- 
adence of lung tumors was studied m an 
experiment performed for this specific 
purpose Stram A mice, in which the 
madence of spontaneous lung tumors is 
■wdl known (approximately 50 per cent of 
the animals havmg lung tumors at the 
age of twelve months) were exposed to 
8 8 r given m eight hours per day for ten 
months, to a total dose of approximately 
2,500 r Non-irradiated and irradiated 
ammals of the same age were killed at 
approximately twelve months of age It 
was found that 75 per cent of the ir- 
radiated ammals showed lung tumors as 
compared with 50 per cent of the non- 
irradiated group This result is statistically 
sigmficant Lung tumors in nuce are of 
alveolar ongm The tumors mduced by 
irradiation are rmcroscopically identical 
With the spontaneous tumors There is 
no clear-cut evidence that tumors of bron- 

^ogemc ongm occur m imee of this 
strain 

The inadence of mammary caremoma m 
^1 mice followmg long-continued ir- 
radiabon seems to follow a pattern similar 
0 that for leukerma and lung tumors 
ilammary caremomas are very rare m, 
^rmal LAFi mice, our control senes and 
^ 0 11 T senes showing a zero madence 
over-all madence up to 15 per cent was 
0 ^rved m the groups at the higher dose 
Cl e s The genesis of the mammary car- 



Fig 8 Subcutaneous sarcoma at the site of a 
mammary gland m a mouse Note mammary tissue 
at nght of and above the tumor and the incorporation 
of mammary ducts m the tumor X26 

anomas has been intensively studied 
Three causal factors are known a genetic 
factor, a hormonal factor, and the milk 
factor (virus) Speculatively, the oc- 
currence of mammary caremoma m LAFj 
nuce might perhaps be explained m the 
followmg manner The genetic factor is 
present and hormonal stimulation may be 
provided as an effect of the radiation on the 
ovaries The zero madence m the control 
animals may be explamed by the existence 
of a weak milk factor or of an inhibitor 
The irradiation may ather activate the 
milk factor or destroy the inhibitor If 
we assume the existence of an extra- 
chromosomal factor and inhibitor m the 
genesis of leukemia and lung tumors, the 
results obtamed for these tumors might be 
explamed on the same basis 

Mammary caremomas were found gen- 
erally m the absence of ovarian tumors 
Sarcomas, on the other hand, at the site 
of the mammary glands (madence 15 to 
25 per cent) were frequently seen m am- 
mals with ovanan tumors Figure S 
shows a subcutaneous sarcoma presumably 
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«0 DAY IHTERMLS 

Fig 7 Incidence of leukenua (malignant lymphoma) in female mice (percentage) vs 

sixty -day mtervals 


deaths from this syndrome have yet lung tumors, ovanan tumors, and tumors 
resulted m the animals at the 1 1 r and of the mammary gland Tumors of 
0 11 r level, the mavimum dose at the 1 1 same types, with the exception of the 
r level being so far approximately 1,500 mammary tumors, were also observed ro 
r For the three levels of S 8 r, 4 4 r, and the non-irradiated control animals 
2 2 r, the total dose seems to govern the The leukenua was mamly of the I}”® 
occurrence of this temunal condition phoid cells, myeloid leukemia was rare. 
Figure 6 gives the death curves from Figure 7 shows the mcidence of leukemia 
anemia and thrombocytopema for hybrid m the female experimental and contro 
gumea-pigs and 2 strains of mbred gumea- rmce The picture for the male ^ 
pigs exposed to 8 S r For the hybrid similar, but there is a sex difference in tha 
gumea-pigs the lethal dose extends from the madence in the females is appro'U 
700 r to 4,400 r, while for one of the mbred mately twice as high as m the males ^ 
strains it extends from approximately can be seen from the curves that the 
1,200 r to 1,600 r, and for the other stram time at which the first tumor appears is 
from 1,900 r to 2,100 r These data d- approximately the same for the animals 
lustrate the importance of the use of mbred m the 2 2 r, 11 r, 0 11 r, and control 
pnimalq for obtauimg rehable quantitative groups Likewise the over-all madence is 
(jata approximately the same m these groups 

The most important findmgs m our The 4 4 r group shows a shift toward 
experiments have to do with the carano- earher onset of the disease and this shift is 
eemc action of long-contmued irradiation marked m the 8 8 r group In this group 
■While the majority of the tumors occurred the madence is appro-umately 70 per 
m mice, tumors were also obseri’-ed m cent In all other groups it is approxi- 
nea-pigs and rabbits, two speaes m mately 45 per cent The higher madence 
^ch spontaneous neoplasms are rare for the 8 S r group may be explamed b> 
Th most important tumors developing m the fact that the disease appears at a much 
j LAFi mice, which were used earher age so that there as an oppor- 
tumor studies, were leukemia, tumty for its development m predisposed 




Biological Studies in the Tolerance Range 


279 


animals, while in the other groups some 
of the susceptible ones died from other 
causes before the disease could manifest 
itself The conclusion may be drawn 
that chrome irradiation does not affect 
significantly the over-all inadence of 
cancer but alters only the time at which 
the tumors appear, indicating a dependence 
upon dose rate For a given age, this 
appears as an increase in incidence ivith 
total dose 

A similar picture is presented in the 
data on the madence of lung tumors 
As lung tumors do not kill rmce, however, 
and may be present for a long time, the 
over-all inadence as determmed in these 
expenments is merely suggestive The 
effect of chrome irradiation upon the in- 
adence of lung tumors was studied m an 
experiment performed for this specific 
purpose Strain A nuce, in which the 
inadence of spontaneous lung tumors is 
well known (approximately 50 per cent of 
the animals havmg lung tumors at the 
age of twelve months) were exposed to 
8 8 r given in aght hours per day for ten 
months, to a total dose of approximately 
2,500 r Non-mradiated and irradiated 
animals of the same age were killed at 
approximately twelve months of age It 
was found that 75 per cent of the ir- 
radiated animals showed lung t um ors as 
compared with 50 per cent of the non- 
irradiated group This result is statistically 
sigmficant Lung tumors m nuce are of 
alveolar ongm The tumors mduced by 
irradiation are miaoscopically identical 
with the spontaneous tumors There is 
no clear-cut evidence that tumors of bron- 
c logenic origin occur in nuce of this 
strain 

T madence of mammary caronoma in 

Fi mice following long-continued ir- 
ta lation seems to follow a pattern similar 

0 that for leukemia and lung tumors 

1 ammar)’" caremomas are very rare in 
normal LAPj mice, our control senes and 

c Hr senes shoiving a zero inadence 
An over-all inadence up to 15 per cent was 
onsened m the groups at the higher dose 

c s The genesis of the mammary car- 



Fig 8 Subcutaneous sarcoma at the site of a 
mammary gland m a mouse Note mammary tissue 
at right of and above the tumor and the mcorporation 
of mammary ducts in the tumor X25 

emomas has been mtensively studied 
Three causal factors are known a genetic 
factor, a hormonal factor, and the milk 
factor (virus) Speculatively, the oc- 
currence of mammary carcinoma in LAFj 
mice might perhaps be explained in the 
following manner The genetic factor is 
present and hormonal stimulation may be 
provided as an effect of the radiation on the 
ovaries The zero madence in the control 
animals may be explained by the existence 
of a weak milk factor or of an mhibitor 
The irradiation may ather activate the 
milk factor or destroy the inhibitor If 
we assume the existence of an extra- 
chromosomal factor and inhibitor in the 
genesis of leukemia and lung tumors, the 
results obtamed for these tumors might be 
explamed on the same basis 

Mammary caremomas were found gen- 
erally m the absence of ovarian tumors 
Sarcomas, on the other hand, at the site 
of the mammary glands (incidence 15 to 
25 per cent) were frequently seen in am- 
mals with ovarian tumors Figure 8 
shows a subcutaneous sarcoma presumably 
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Fig 9 Mouse ovanes stages of degeneration and neoplasia A NormaJ ovary showing numerous devel^i^B 
follicles X40 B Disappearance of follicles A single folhcle reiaams and there are no down growt^ 
surface epithelium X40 C Absence of ova and foUicles and begmnmg prohferation of surface epithdi^ 
X40 D Higher magnification of C showmg branchmg tubular down growths of surface epithelium X2-a 


of the mammary gland Note the mam- 
mary ducts m the tumor 

Ovarian tumors differ m their genesis 
from the other tumors discussed so far 
They are the end-product of a degenera- 
tive process of the ovary, starting with a 
depletion of folhdes followed by the tubu- 
lar down-growth of the germmal epithe- 
hum and resulting m the formation of 
three types of growth tubular adenoma, 
luteal-cell tumor, and granulosa-cell tumor 
Figure 9 shows this process Figure 10 
shows a mixed luteoma and tubular ade- 
noma, while Figure 11 shows a granulosa- 

cell tumor • 


Ovanan tumors were observed m only 
2 control ammals out of 24, at the age of 
thirty-three and thirty-four months lo 
the different irradiated groups the over-all 
mcidence is 70 per cent to 100 per cent 
The role played by radiation m the gen 
esis of these tumors is to hasten the first 
step, t e , the depletion of foUicIes from the 
ovanes That subsequent processes are 
^ not influenced to any extent by radiation 
IS shown by the fact that on the 8 S r 
level the first tumor was observed at 
approximately the same age whether the 
ammals received a continuous exposure 
of 3,500 r or a limited exposure of SSO r 
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Fig 10 Mouse ovanan tumor, mixed luteoma and tubular adenoma X26 and X225 



The induction of these tumors by radia- 
tion IS not a funcbon of dose rate or total 
dose, but IS dependent upon a tnumnum 
dose This minimum dose is accumulative 
even m the animals exposed to 0 Hr, which 
showed a considerably - higher as well 
as an earher madence than did the con- 
trols, for an accumulated total dose of only 
90 r The first tumor was observed at 
the age of twenty-eight months, the over- 
all mcidence was 70 per cent It is also 
important to note that a smgle acute dose 
of 50 r given m four and a half hours at 
the age of five months will result m an 
over-aU mcidence of 70 per cent, the 
earhest tumor being observed at twenty- 
three months of age 

A variety of other tumors, such as 
hepatoma, squamous-cell carcmomas of 
the vagma and forestomach, and adenoma 
of the adrenals m males were observed 
Their incidence is too low to estabhsh any 
defimte connection with irradiation 

Tumors were also observed m gumea- 
pigs and rabbits, species in which spon- 
taneous tumors are rare Of particular 
interest are several lung tumors m gmnea- 



Fig 11 Mouse ovanan tumor, granulosa-cell tyne. 

X350 ^ 

pgs following long contmued irradiation, 
for three years or more All these tumors, 
so far, have been observed m irradiated 
animals only These lung tumors are 
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Fig 12 Testes from mice exposed to total doses of approximately 2,600 r whole body gamma irradiatim 
beginning at two months of age A At the rate of 4 4 r given in eight hours per day B At the rate of Shr 
given m eight hours per day Note the difference in damage to the sperraatogenic elements and relative propor 
tions of spermatogenic and mterstitial tissue X225 


presumably of alveolar ongm, and their approiomately 2,500 r, one at the 4 4 r 
histologic structure is the same as that level and one at the 8 8r level 
of lung tumors m nuce Testes of genetically homogeneous mice 

The histologic data as well as the breed- show httle variation m weight for animals 
mg experiments show that radiation m- of similar body weight and age, and their 
jury to the ovary of the mouse is irreversible weight is a sensitive measure of radiation 
and cumulative Radiation mjury to the damage Figure 13 shows dependence of 
testes of mice and of gumea-pigs, on the testes weight upon exposure time for 
other hand, is reversible and cumulative three different exposure levels (S 8 r, 4 4 r, 
only to a certam degree Thus LAFi and 1 1 r) 

males exposed to a total dose of 1,760 r at After an mitial drop, a separate weight 
the 8 8 r level were sterile when mated but level is estabhshed for each exposure level, 
regamed fertihty two months later In mdicatmg a balance between injimy 
one animal, which was removed from and regeneration Quantitative histologic 
exposure after haxnng received a total studies have shown that the loss of weight 
dose of 4,700 r, the testes showed normal is due entirely to a decrease in spennato- 
spermatogenesis when it was killed three genic elements, the amount of interstitial 
months later The effect of the dose rate tissue remaining unchanged 
IS shown m Figure 12 A stnkmg difference The rapid drop in the weight of the 
degree of damage of spermatogenic testes of mice in the first few months was 

lements IS seen m the testes of two animals used in a study of the intensity effect of 

^hich were exposed to the same total dose, chronic irradiation — to determine whether 
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a daily dose of whole-body irradiation when 
given over a penod of several hours pro- 
duced the same in 3 ury as when given 
withm mmutes For the short-time ex- 
posure, 1 5 mmutes, x-rays (170 kv p ) 
were used, and for the long-time exposure, 
eight hours, gamma rays The daily dose 
was S 8 r administered six times per week 
and the total dose 300 r in one experiment 
and 600 r m another The weight of the 
testes of the ammals of the long-exposure 
groups was approximately 50 per cent 
greater than that of the ammals of the 


ever, to estabhsh this more conclusively 
The breedmg behavior of mice exposed 
to chronic irradiation and of then ofP- 
spnng completes the pictine of radiation 
damage to gonads and will reveal the m- 
duction of genetic changes Irreversible 
sterilization effects were observed m LAFi 
female mice followmg total doses of 770 to 
8S0 r, regardless of the rate and intensity 
at which the dose was given The daily 
doses were 8 8 r and 4 4 r given m eight 
hours or twenty-four hours per day and 
5 5 r given m one hour per day Lower 



0 Z 4 6 a (0 12 '4 16 


MONTHS 

Eig 13 ESect o5 long-contmued vnadiaUon upon the weight of the testes of niice (per- 
centage of normal! 


short-exposure groups As we do not 
know whether a biologic quahty difference 
exists between x-rays and gamma rays, 
the results are merely suggestive The 
same effect, however, was found in an 
experiment 3 ust completed in which only 
x-rays were used Two groups of mice 
were given a daily dose of 10 r, five times 
per week, to a total dose of 300 r One 
group received the exposure m 1 37 mmutes 
and the other m 4 hours and 18 6 mmutes 
The mtensity difference was obtajied by 
keepmg tube voltage (170 kv p ) and 
current (20 ma) constant and changing 
filtration and focus-animal distance It 
seems, therefore, that an mtensity effect 
in long-contmued irradiation exists so far 
as the mouse testes are concerned Ad- 
ditional exnenments, are necessary how- 


dose rates could not be used, as the penod 
of fertdity of mice is only eight months 
Radiation effects consisted m stenhty m 
some ammals and production of htters of 
reduced size m others Very few of the 
ammals bred a second time 

Male LAFi mice, when exposed to a 
total dose of 1,100 r at the 8 8 r level, 
and then removed from the field, bred 
with reduced first htters and later normal 
htters When exposed to 1,760 r at the 
same level, they were stenle but began 

to breed normally after two months Male 

mice exposed to 1,100 r at the 4 4 r level 
bred normally 

In less vigorous mbred strains, as C3H 
and dba, irreversible stenhzation of the 
females was obseri’-ed following doses of 
approximately 450 r at the 4 4 r level. 
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Fig 12 Testes from mice exposed to total doses of approximately 2 500 r whole body gamma irnidiadM 
begmning at two months of age A At the rate of 4 4 r given m eight hours per day B At the rate ol 8 si 
given in eight hours per day Note the difference m damage to the sperraatogenic elements and relative prop® 
tions of spermatogenic and interstitial tissue. X225 


presumably of alveolar ongm, and their approximately 2,500 r, one at the 4 4 r 
histologic structure is the same as that level and one at the S 8 r level 
of lung tumors m nuce Testes of genetically homogeneous mice 

The histologic data as well as the breed- show httle variation in weight for animals 
mg experiments show that radiation m- of similar body weight and age, and their 
jury to the ovary of the mouse IS irreversible weight is a sensitive measure of radiation 
and cumulative Radiation mjury to the damage Figure 13 shows dependence of 
testes of nuce and of gumea-pigs, on the testes weight upon exposure tune for 
other hand, is reversible and cumulative three different exposure levels (8 S r, 4 4 r, 
only to a certain degree Thus LAFj and 1 1 r) 

males exposed to a total dose of 1,760 r at After an uutial drop, a separate weight 
the 8 S r level were sterile when mated but level is estabhshed for each exposure level, 
regamed fertihty two months later In mdicatmg a balance between injury 
one animal, which was removed from and regeneration Quantitative histologic 
exposure after having received a total studies have shown that the loss of weight 
dose of 4,700 r, the testes showed normal is due entirely to a decrease in spermato- 
soermatogenesis when it was killed three gemc elements, the amount of mterstitial 
rnonths later The effect of the dose rate tissue remaimng unchanged 
is shown m Figure 12 A stnkmg difference The rapid drop in the weight of the 
d fuee of damage of spermatogenic testes of mice in the first few months was 

^ mmts IS seen m the testes of two ammals used m a study of the mtensity effect of 

exposed to the same total dose, chrome irradiation — to determine whether 
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more than the permissible dose of 0 1 r 
Smce our data show no radiation injury 
to the skin of experimental animals exposed 
to 8 8 r given m eight hours per day to 
total doses up to 10,000 r, it seems possible 
to mcrease the pemussible dose to hands 
to 1 r per day 
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SUMARIO 

Estudios Bioldgicos en la Escala de Tolerancia 


Ratones de tres razas msitas, cobayos y 
cone] os fueron expuestos a prolongada 
radiaadn gamma a dosis dianas que vana- 
ron de de 0 11 a 8 8 r, admimstradas ya 
ocho 0 vemticuatro horas al dfa Los 
expenmentos revelaron que la prolongada 
absoradn de rayos penetrantes va acorn- 
panada de lesiones aun a la dosis minima 
(0 11 r) admimstrada ocho horas dianas 
El cuadro sangumeo no ayudd mayor 
cosa a deterrmnar las lesiones vmculadas 
con la radiacidn La carcmogema y la 
estenhdad constituyeron las caracteristicas 
sobresahentes en la patologla debida a la 
radiaadn En los tumores ovdncos la dosis 
oncdgena resultd set acumulativa e inde- 
pendiente de la magmtud de la dosis 


diana, por lo cual debe mantenerse la 
actual dosis “tolerable” de 0 1 r al dfa, 
reduadndola qmzds en las mujeres a 0 02 r 
al dfa, a menos que se acorte el perfodo de 
exposicidn 

En lo relativo a alteraciones gendticas, 
la actual dosis "tolerable” parece propor- 
aonar un margen sufiaente de segundad 
al efecto de que no sobrevendrd un aumento 
descubnble en el coefiaente de mutaaones 
y translocaciones de genos 

Los datos obtemdos mdicaron, ademds, 
la mtervenadn de un posible factor de 
mtensidad, por lo cual deben evitarse las 
exposiaones dianas y muy cortas durante 
perfodos prolongados 





2S4 


E Lorenz, W E Heston, A B Eschenbrenner, M K Deringer stpumiwist? 


while mde mice became sterile foUowmg logical changes The damage may express 
a total dose of 800 r at the same level itself m a possibly unimportant shortening 
No conclusive evidence for the pro- of the life span 
duction of genetic changes was obtamed The experiments mdicate that the blood 
m LAFi mice receivmg the chronic ex- picture is of httle value in detemumng 
posures m our experiments, nor m those radiation damage, except in case of obvious 
C3H and dba mice which were exposed over-exposure We have seen that car 
contmuously up to six generations to 1 1 r cmogemc action and stenhty effects domi 
given in twenty-four hours per day after nate the picture of radiation mjury Mice 
fertilization of the ova Likewise no and gpimea-pigs exposed to 1 1 r show an 
evidence for the production of trans- essentially normal blood picture for total 
locations was obtained in offspring of male accumulated doses of over 1,000 r, yet an 
LAFi mice exposed to 8 S r given m eight appreciable decrease in hfe span and an 
hours per day to a total dose of 1,100 r mcrease m tumor mcidence occur m mice 
and m the offspnng of female rmce exposed We know, at least in the case of the ovanan 
to 8 8 r given twenty-four hours per day tumors, that the tumor-mducmg dose is 
to a total dose of 770 r Approximately cumulative and independent of dose level 
12,000 mice were used m these studies Hence, it is of paramount importance 
This is m contrast to observabons of that the present permissible dose of 0 1 r 
hereditary change m the offspnng of rmce per day be maintained Human ovanes 
given acute exposures Smce the work are somewhat less radiosensibve than 
of Snell (1) indicates that hereditary mouse ovanes according to Peck and col 
changes are more hkely to be observed as a laborators (2) , approximately 700 r m 
result of irradiabon of mature sperm and divided doses are necessary for perma 
ova, the failure to find such changes nent stenhzabon, while a single whole 
following chrome exposure may be due body exposure of 300 r to LAFi mice 
to the comparabvely low total dose re- produces stenhty As ovanan tumors m 
ceived by the mature sex cells rmce are smular m type to those observed 

Beside the effects of chrome irradiabon in human beings, we may have to assume, 
which have been discussed, there were few unless shown otherwise, that in the latter 
changes observed m other bssues and similar degenerabve processes may 
organs No gTa3nng or loss of hair or mduced by cliromc irradiabon and lead 
atrophy of the skm was seen m any of the to tumor formabon It follows that the 
three species up to the highest doses permissible dose of 0 1 r per day should be 
There was no opaaty of the eyes, no pneu- reduced for women to perhaps 0 02 r per 
mombs or changes m the gastro-mtesbnal day or that the time of exposure should be 
tract This is quite in contrast to obser- reduced to a few years 
vabons on acute exposures As far as genebc changes are concerned. 

What conclusions can be drawn from our data mdicate that the present per- 
these data with regard to the problem of missible dose gives a sufficiently wide 
human proteebon agamst penebabng margm of safety that a detectable mcrease 
radiafaon^ It is obvious that as long m rate of gene mutabons and bansloca- 
as no data are available on man, we have bons wiU not occur 

to be gmded by findmgs m experimental Our data also suggest that an mtensity 
ammals As the experiments have shown factor exists Daily exposures of ver)' 
that long-conbnued absorpbon of pene- short durabon over long periods of bme 
trabng radiabon is associated with damage should therefore be avoided 
ven for doses of 0 11 r given m eight hours In certain types of work, e g , handling 
^ d we may define a penmssible dose of radioacbve substances, a larger permis- 
per ay, ^—^jjabon as one m which the sible dose to the hands may be considered 
for chrome expressed m patho- safe if the rest of the body does not receive 
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other factors, were largely disregarded or 
the radiation employed was not actually 
"penetratmg ” 

Because our knowledge of the biological 
effects of radiations in general and of cer- 
tam radiations and radioactive materials 
specifically was so superficial, the medical 
and biological divisions of the Plutomum 
Project were organized The objectives of 
the Health Division were essentially to 
study the fundamental and comparative 
action of radiations and radioactive mate- 
nals and to apply the findmgs to the protec- 
bon of personnel who worked with, and the 
pubhc which was potentially m danger of 
exposure to, these physical hazards 
The extensive studies on the biological 
effects of acute and chrome externally ongi- 
natmg whole-body irradiation, as well as 
internally deposited radioactive isotopes, 
are reported m detail m the volumes of the 
Plutomum Project Record In this report 
consideration is given only to selected as- 
pects of the subject 

effects on animals of whole-body 

CHRONIC EXPOSURE TO EXTERNALLY 
ORIGINATING RADIATIONS 

The problem about which we knew least 
before the war and which was of great 
unportance to us from a practical stand- 
pomt was the effect of chrome daily whole- 
body exposure to lonizmg radiations ongi- 
natmg outside the body In particular, we 
were in need of data on the biological 
effect of chrome irradiation in the region 
of the “tolerance dose ” Our problems, so 
far as “whole-body” externally ongmatmg 
radiation was concerned, had to do chiefly 
With gamma rays, x-rays, beta rays, and 
neutrons 

The problem of exposure of the external 
surface of the body to beta rays was a 
special one because of the relatively short 
penetration of these rays m tissue This 
problem has been explored by Raper and 
Zirkle (15, a, b) and others (16) Experi- 
ments involving the chrome exposure of 
ammals (rmce) to fast neutrons have also 
been earned out by Zirkle, Raper et a] (17) 
The only experiments, however, m which 


the penpheral blood was studied in an ad- 
equate number of animals, with rehable 
frequency, to be of interest in this presenta- 
tion, have been those confined to x-ray and 
gamma ray exposure 

Zukle and his co-workers in plannmg 
then chrome exposure experiments with 
neutrons chose dosages which, on the basis 
of the \/n ratio already estabhshed by then 
previous work (18, 19) were in the neighbor- 
hood of the “tolerance range” and above 
In addition, chrome gamma ray exposures 
m the Clinton pile were earned on simul- 
taneously for comparative purposes (20) 
Chrome exposure of rats to small daily 
doses of x-rays has been earned out at the 
Umversity of Chicago (21), and of rmce at 
the National Cancer Institute (22) In 
these experiments the exposure of the am- 
mals was for only relatively short periods 
(rmnutes) and, therefore, is not stnctly 
comparable to the type of exposure sus- 
tamed by persoimel who were working with 
radiations and radioactive matenal m the 
laboratory eight hours, six days per week 
With this m mmd, Lorenz et al (23) de- 
signed an exhaustive experiment which 
would largely dupheate m animals the lab- 
oratory exposure which scientists and their 
assistants nnght sustam m radiation labo- 
ratones The speaes studied were rabbits, 
rmce, and gmnea-pigs Blood studies cov- 
ered erythrocytes, hemoglobm, leukocytes, 
the differential leukocyte count, platelets, 
reticulocytes, and m special instances 
erythrocyte diameter Control blood 
counts were made on the animals at least 
twice before placmg them in cages arranged 
in a cncular manner about a large centrally 
placed radium source The geometric ar- 
rangement was such that the ammals m the 
cages placed m fixed positions received defi- 
mte exposures deliberately planned 
Two groups of gmnea-pigs were used m 
this study One group was from a hetero- 
geneous National Cancer Institute stock 
and the other was a special hybrid g^oup 
The rabbits were regular National Cancer 
Institute stock and the mice were of two 
strains a speaal LAFi stram which was 
selected because of resistance to the com- 
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INADEQUACY of the experimental hematologic constituents of the peripheral 
clinical data upon which the blood were the most sensitive indicators of 
tolerance dose of various ionizing radiation effect (2, 3) These reports dealt 
radiations is based became quite apparent exclusively ivith professional and non pro 
to those of us charged wnth the responsi- fessional personnel concerned with the 
bility of protecting the personnel workmg preparation of radium sources and the ad 
on the atomic bomb project from “over- munstration of radiations for therapeutic 
exposure” to these agents It was also ap- purposes The amount of exposure such 
parent that no climcally applicable tests workers received over extended penods, 
were known which would detect biological however, was in most cases largdy esti 
alterations m an animal or human being ex- mated rather than accurately measured 
posed to doses of radiation in the “tolerance The information available on the biologi 
range ” cal effects of radioactive isotopes depos 

Many facts were known regarding the ited within the body was denved chiefl) 
biological effects of lomzmg radiation be- from the radium-dial mdustiy and from 
fore the war The adverse effects of radia- the more recent therapeubc and tracer 
tions upon the blood-forming tissue and the studies with the relatively short-hved iso- 
reflection of such effects m the penpheral topes such as P’- (4), Sr® (5), P” (6); and 
blood were recognized with the pioneer Na*'* (7) Reports on the radium-dial 
work of Hemeke m 1903 (1) Innumer- painters described patients with temunal 
able investigators had studied other bio- anerma, radiation osteitis, and osteogeum 
logical and chmcal effects The purely sarcoma, but the accumulated inibal doses 
experimental data available, however, were of radium were unknown and only the re 
confined largely to animal studies m which sidual deposition was ascertainable (8fl, &) 
lethal or near-lethal doses of externally ap- The tracer and therapeutic studies with 
phed roentgen and gamma raj'x or fast neu- “short-hved” artiiiaally produced radio- 
trons were given either to a part or to the active isotopes were not directed toward 
whole body in one (acute) dose or m closely the study of the more general biologic ef- 
spaced divided doses The purely chmcal fects Some experimental work bad been 
data were hmited to reports on the effects of done, however, with radium (9, 10) 
therapeutic doses of these same radiations Statements are abundant m the literature 

given to local areas of the body and m rela- stressmg the significance of a Ijunphocy- 
tively large smgle or dinded doses No tosis (11), a monocy’tosis (12), an eosmo 
dehberate studies m animals or man had phiha (13), or a leukopenia (14) in the 
been reported in which chrome exposure to penpheral blood as an mdication of the 
lomzing radiations was withm the “thresh- effects of clironic radiation exposure 
old” or “tolerance range ” A few reports Many of these reports are confined to poorly 
available from clinics and from radium controlled human studies or animal expen- 
mstitutes mdicated that as far as whole- ments m which the mdividual vanations 
body chrome exposure was concerned, the and/or numbers of subjects, as well as 


->,1. 1- ^onnr+«l herein ivas done in the Metallurgical Laboratory University of Chicago under the Man 

1 TheJ^rx rep n-oer is a bnef yersion of material to be published in the Plutonium Project Record of the 
hattan ProjKt tnisp Senes Presented at the Thirtj -second Annual Meeting of the Radiological So- 

Manhattan Inject lecimi'^ 

ciety of North Amenca Chicago in 
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Fig 2 ESect of chrome gamma ray (radium) exposure on the white blood cell values of the penpheral blood of 

female gumea pigs 



duction in other hematological values 
showed no histologic evidence of abnor- 
mahty of the blood-forming tissues 

0 The acute onset of a severe anemia 
was a common cause of death of gmnea-pigs 
exposed on the S 8 and 4 4 r exposure level 
A siimlar observation was made m chrome 
radium toxicity m dial painters and has 
been observed also m ammals exposed to 
x-rays (24), neutrons (25), and such radio- 
active materials as plutomum (26 a). 


ramum (26 h), strontium (26 c), phosphoru: 
(27), and others The mechamsm of thi; 
phenomenon is poorly understood 
6 Macrocytic anemias appeared m cer 
tarn ammals on chrome exposure to dose; 
in the range under discussion The eti 
ology of this anemia is obscure at the pres 
ent time That it is not due to dued 
m-adiation of gastro-intestmal tissues n 
brought out by the fact that it may be pro' 
duced also by radioactive isotopes whid 
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Fig 1 Effect of chronic gamma ray (radium) exposure on the red blood cell values of the penpheral blood ol 

female gumea-pigs 

mon “mouse typhoid” and pnemnoma and fects vaned with the speaes, guinea-pigs 
because of a low spontaneous tumor ma- were most sensitive, mice mtermediate, 
deuce, and the A strain which normally has and rabbits relatively resistant Figures 
a high incidence of lung tumors 1—7 illustrate the effects on the peripheral 

The speaes and substrains of laboratory blood of these ammals 
animals were divided into groups and ex- Certam extremely significant aspects of 
posed to doses of 0 1, 1 1, 2 2, 4 4, and 8 S r, these experiments should be emphasized 
some for aght hours per day and others for 1 In female mice certam biological ef- 
twenty-four hours per day, six days weekly fects appear m the absence of detectable 
The animals were observed while thus ex- hematological changes Ovanan tumors 
posed over periods now extendmg well be- developed m nuce exposed to 0 1 r per day 
yond three years Neither were significant and 1 1 r per day, while no changes m the 
effects on the hemopoietic tissues noted nor peripheral blood were detectable at any 
were sigmficant effects reflected m the time durmg the three years of exposure to 
penpheral blood m any of these speaes these doses 

chromcally exposed to 0 1 r per day for 2 No lymphocytosis, eosinophilia, or 
three years or more The gumea-pigs re- monocytosis, findings commonly beheved to 
caving a 1 1 r daily exposure showed an indicate chrome radiation damage, occurred 
eqmvocal reduction m the number of lym- m any of the three speaes exposed chron- 
phocytes, but m rabbits and mice no change ically to doses between 0 1 and 8 8 r per 
m the hematological constituents of the eight-hour or twenty-four-hour day 
penpheral blood was noted with this dose 3 Lymphocyte reduction was the ear- 
even after three years or more of daily ex- hest abnormality noted m the penpheral 
oosure With doses of 2 2, 4 4, and 8 8 r blood of these iJiree species after chrome 
Lilv however, significant hematological exposure 

chan^ were eventually apparent m all 4 Ammals which developed a lympho- 
speaes The seventy of these ef- pema or, indeed, a moderate insidious re- 
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WEEKS 

Fig 0 Effect of chronic gamma ray (radium) exposure on the white blood cell values of the peripheral blood 

of rabbits 





tnimstered in divided daily doses of 5 to 
20 r The daily treatment in each case re- 
quired only a relatively few nunutes of ex- 
posure A. case of polycythemia rubra vera 
treated in this manner illustrates the de- 
gree of effect which may occur with an ex- 
posure of this magmtude (Fig S) In gen- 
eral, these studies indicate a sensifanty of 


to'w comparable 

to that of the gmnea-pig and dog With 

accumulated doses of 300 r (skm surface 
dose) leukopema, and particularly lympho- 
pema, occurred The seventy of this re- 
action vaned widely from individual to m- 

^^dual A stnkmg effect was the defimte 

macrocytic anemia which developed in 
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WEEKS 

Fig 5 Effect of chronic gamma ray (radium) exposure on the lymphocyte values of the peripheral blood of 

female mice 

locahze in blood-forming tissue and spare Graver (29), and Nickson, (Zantnl, and 
the digestive tract (26, a, b, c) Jacobson (30), m which hiunan beuigs have 

been exposed to whole body roentgen ir- 
chronic exposure of jian^in the radiation in divided doses are of interest 

“tolerance range’ Total doses up to shghtly more than 300 r 

The studies of Low-Beer and Stone (2S), (m an at the body surface) have been ad- 
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changes in the blood or blood-forming tissue 
However, it usually requires an autopsy to 
find these pathological alterations and we 
lack a practical means of discovering such 
mapient changes The dose of radioactive 
isotopes required to produce bone sarcomas, 
lymphomas, and the like m animals is prac- 
bcally identical with that required to pro- 
duce perceptible effects m the peripheral 
blood 

CONTROLLED STUDIES OF PERIPHERAL BLOOD 
OF PROJECT PERSONNEL EXPOSED OR POTEN- 
TIALLY EXPOSED TO RADIATIONS 

An extensive study of the hematological 
constituents of the peripheral blood of 
Plutonium Project personnel was under- 
taken at the mception of the program and 
still contmues This was done in an at- 
tempt to discover evidence of mcipient 
damage from radiation exposure We 
were aware of the fact that significant bio- 
logical effects resulting from exposure to 
th^ agents, which could be detected by 
climcal laboratory examination, mvanably 
meant that senous damage had already oc- 
curred Prophylactic measures designed 
to prevent or minimiz e the danger of ir- 
reversible damage to the health of Project 
personnel from these physical agents were 
therefore considered paramount 

All persons accepted for employment 
and placed m a particular job or position 
were classified m terms of individual oc- 
cupational hazard m one of two groups 
(1) the control group and (2) the work- 
Imzard group This division was not made 
m terms of the usual understandmg of oc- 
cupational hazards but rather m terms of 
the radiation hazards pecuhar to the Plu- 
tonium Project 

The control group consisted of all em- 
ployees workmg in areas in which exposure 
to radiations was negligible or absent The 
work-hazard group consisted of all those 
laboratorj'- workers who w'ere exposed or 
potentially exposed to physically hazard- 
ous matenals The frequency of the hema- 
tological observations m these two groups 
vaned from daily studies to studies con- 
ducted every three months 


The number and variety of hematologi- 
cal abnormabties found durmg a typical 
month of operation at the Metallurgical 
Laboratory m Chicago were great Proper 
evaluation of these abnormabties posed a 
senous clin ical problem, smce the part 
played by the work hazard needed an an- 
swer m each individual case For example, 
if a leukocyte count was found to be below 
3,000 per cubic millim eter, it was immedi- 
ately checked by caUing the individual 
back to the chnical laboratory for a second 
count The problem was to determme 
whether the abnormahty was secondary to 
a comadental infection, or of other ongm, 
or was actually related to the physical haz- 
ard entailed m workmg with a radiation 
source or sources Occasionally the in- 
dividual was of necessity subjected to care- 
ful questiomng concemmg his work activ- 
ity and his present health, and a physical 
exammation was frequently necessary 
The room or rooms m which he was working 
were mvestigated by the health physicist 
and frequently the previous week or weeks 
of activity were reconstructed with the 
help of the mdividual’s immediate super- 
visor m order to ascertam as nearly as 
possible the amount of radiation exposure 
mvolved When “film badges’’ and “ion- 
ization chambers’’ became available m suf- 
ficient quantity and were worn by workers, 
the approximate amount of external radia- 
tion accumulated by an mdividual for any 
period was known Such records obviously 
made a deasion as to the part played by 
radiation m causmg leukopenia much 
simpler 

The need for careful interrogation and 
physical exammation of personnel m whom 
leukopema developed is illustrated by the 
followmg account of one of many related 
madents Certam research groups work- 
ing intimately with large radiation sources, 
such as fission products, or m the vicmity 
of an experimental “pile” had hematologi- 
cal studies at frequent intervals, once to 
twice weekly m certam cases This seemed 
mdicated, smce it was not unlikely that 
large acute exposures would be sustamed 
Several individuals in one such group were 
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many of those exposed to total doses of this 
magnitude Spontaneous recovery of the 
hematological constituents of the penph- 
eral blood of these individuals was umversal, 
but the time required for recovery varied 
widely 


logical picture, depend on the size of the 
admimstered dose and the extent of locah 
zation within this particular tissue Mhth 
aU radio isotopes which we have studied 
thus far, whether they were locahzed to 
bone or more generally distnbuted m the 



Fig 8 Polycythemia rubra, vera exposed to whole body irradiation in divided doses 


COMPARATIVE EFFECTS OF PARENTERALLY 
and EXTERNALLY ADMINISTERED 
RADIOACTIVE ISOTOPES 

(Acute and Chronic Studies) 


The studies of Brues et al (31), Bloom 
et al (32), Jacobson et al (33, 26 a, b, c, ) 
cover the general biological effects of the 
radioactive isotopes on ammals So far as 
the nenpheral blood is concerned, the se- 
venty and rapidity ot the effect on 
btoPd-fonmne tesne of the fission produrta, 
aS Its conseqnent reflection m the hemato- 


body, a reduction in the lymphocyte values 
of the peripheral blood is the most sensible 
mdicator of acute or subacute effect 
Lymphocyte reducbon may occur even m 
the absence of histologic evidence of effect 
on lymphatic tissue This is perhaps of 
practical importance and is also true of ani- 
mals chromcally exposed to externally ongi- 
natmg radiabon (gamma and roentgen 
rays) On the other hand, histopathologic 
changes m organs and bssue may occur in 
the absence of or prior to observable 
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hour to hour, day to day, and month to 
month made it almost impossible to inter- 
pret minor fluctuations which may have 
resulted from acute or chrome radiation 
exposure 

SUMMARY AND CONCLUSIONS 

Pnor to the second world war the climcal 
and experimental data which were avail- 
able on the biological effects of vanous lon- 
mng radiations m the "tolerance”® or 
“permissible’ ’ range were madequate The 
hterature emphasized the usefulness of 
hematological studies of the penpheral 
blood of man and animals exposed to these 
radiations for the detection of early radi- 
ation injury 

Studies conducted on the Plutomum 
Project with experimental animals and 
human beings mdicate that 

(1) Lymphocyte reduction m the pe- 
npheral blood IS the most sensitive mdi- 
cator of acute or subacute exposure to 
externally ongmating lomzing radiation or 
internally deposited radioisotopes 

(2) No hematological change is detect- 
able m the penpheral blood in mice, rab- 
bits, or giunea-pigs with a daily whole 
body exposure to 0 1 r of gamma radiation 
extendmg over three years In nuce 
ehromcaUy exposed to a dose of this magm- 
tnde, however, ovanan tumors develop 

(3) Gumea-pigs show an eqmvocal re- 
duction in lymphocyte values after chrome 
daily whole body exposure to 1 1 r per day 
Rabbits, mice, and gumea-pigs exposed to 
doses of 2 2, 4 4, or 8 8 r show defimte hema- 
tological changes of significance after vary- 

lengths of time The gumea-pig is the 
^ost sensitive, the mouse mtermediate, 
and the rabbit most resistant so far as hema- 
tological changes produced by radiations 
are concerned 

(4) Human bemgs subjected to whole 
^dy x-ray exposure totalmg 300 r (skm 

ose) given m divided daily doses of 5 to 
0 r showed a degree of sensitivity of the 
emopoietic system roughly comparable to 
tf^of tlie gmnea-pig and the dog 

rcau'nf^”'^” j ^ ^ by tbc National Bu- 


(5) In studies conducted on Plutomum 
Project personnel no hematological changes 
occurred which were referable to radiation 
exposure in the "tolerance range ” 

(6) Climcally apphcable tests to deter- 
imne and evaluate inapient damage to 
personnel from radiation exposure m the 
“tolerance range” are urgently needed 
Rehance on studies of the hematological 
constituents of penpheral blood is danger- 
ous, smee no findmgs can be expected with 
exposure m this range The appearance of 
hematological changes m personnel work- 
ing m the field of nuclear physics or medi- 
cme, which are referable to an acute or 
chrome exposure to radiations, should be 
interpreted as senous and probably should 
preclude further actual or potential ex- 
posure of the worker thus aflcected 

Department of Medicine 
University of Chicago 
Chicago 37, ni 
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found to have leukocyte counts of less than am detennination, 25 per cent mrc 
3,500 on one particular examination, their shghtly decreased, and 35 per cent were 
prenous counts hanng been 5,000 or over shghtly mcreased No particular ralue 

Im m ediate mvestigation mdicated that of a practical nature could be assigned 
they probably had early German measles to these results except that a relatii’d}’ 
and subsequent obsem^ation proved this to normal diurnal fluctuation was obtained, 
be true In other mstances it was not pos- The fact that certam individuals failed to 
sible to relate leukopemas to infection or respond with an mcreased, decreased, or 
indeed to any ascertamable cause Even unchanged leukocyte value could not be 
if the survey of the work area for possible correlated with an mcreased exposure to 
radiation exposure mdicated essentially m- lomzmg radiation 
significant findings, the question of chance 3 The effect of the mjecbon of adrena 
overexposure due to carelessness or utter Im into mdinduals with leukopenia was 
disregard of caution on the part of the m- compared to its effect in mdinduals with 
dixndual had to be considered If it seemed normal leukocyte counts Again the re- 
warranted, the worker was removed from sponse was comparable in those with leuLo- 
all possible chance of radiation exposure pema who were exposed to radiation and 
and obsen^ed carefully from the hemato- m those with leukopenia with no such ei 
logical and chmcal standpomt The prac- posure 

bee of shifbng workers from areas of high 4 Sternal bone marrow aspirabon stud 
or potentially high radiabon exposure to les were made m cases of persistent leuko- 
areas m which exposure was neghgible was pema No abnormahbes were encoun 


not uncommon if laboratory findmgs war- 
ranted caubon 

Speaal studies were conducted on m- 
dividuals who had developed a leukopema 

1 Thirty-five persons with leukocyte 
counts from 4,800 to 3,150 per cubic mil- 
limeter were subjected to the “standmg 
runnin g exercise” for one nunute, during 
which tune they exerted themselves to the 
utmost and raised the feet abox^e the floor 
at least 12 mches Individuals with nor- 
mal leukocyte x'-alues were subjected to the 
same test for comparabve purposes In 
ex'-ery instance, an mcrease m the leukocyte 
value occurred immediately after exercise 


No correlabon existed between the type of 
response to the “exerase test” and degree 
of exposure to radiabon 

2 Leukocyte and differenbal counts 
were made on a number of mdividuals 


shoxvmg leukopema at 8 30 a m , 1 1 00 
am, and 4 00 pm, of the same day 
Seventy-five per cent showed an increase 
in the white cell count at the 4 00 p m 
detemunabon, 16 6 per cent remained 
essenbally the same, and 11 9 per cent 
showed a shght further deaease Forty 
nf the leukocyte counts re- 

00 


tered 

5 Morphological studies on the erythro- 
cyte and nucleated consbtuents of the 
penpheral blood conducted on control and 
work-hazard groups failed to indicate 
changes attributable to radiabon exposure. 
Cooke and Ponder’s modificabon of the 
Ameth count (34) was used to detemune 
whether a shift m the maturabon of the 
polymorphonuclear cells m laboratory pet 
sonnel had occurred as a result of exposure 
to radiabons No evidence of a positure 
nature was obtamed The total lobe 
count of work-hazard personnel vaned 
htbe from that of personnel from the con 
trol group 

On the Plutonium Project relabvely feit 
instances were encountered m which 
changes m the hematological consbtuents 
of the penpheral blood of personnel could 
be defimtely attributed to contact xvith e.x' 
temal radiation or the deposition of radio 
acbve matenals xnthin the body The 
great vanabon in the steady state of the 
xranous hematological constituents of the 
penpheral blood from one individual to an- 
other, the inaccuracy of modem methods 
for measurmg these constituents, and the 
mdixndual physiological x^anabon from 
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hour to hour, day to day, and month to 
month made it almost impossible to inter- 
pret min or fluctuations which may have 
resulted from acute or chrome radiation 
exposure 

summary and conclusions 

Pnor to the second world war the clmical 
and experimental data which were avail- 
able on the biological effects of various lon- 
izmg radiations m the “tolerance”^ or 
‘ ‘pemussible’ ’ range were madequate The 
hterature emphasized the usefulness of 
hematological studies of the penpheral 
blood of man and animals exposed to these 
radiations for the detection of early radi- 
abon m]ury 

Studies conducted on the Plutomum 
Project with experimental animals and 
human bemgs mdicate that 

(1) Lymphocyte reduction m the pe- 
npheral blood IS the most sensitive indi- 
cator of acute or subacute exposure to 
externally ongmatmg ionizing radiation or 
internally deposited radioisotopes 

(2) No hematological change is detect- 
able m the penpheral blood in mice, rab- 
bits, or gmnea-pigs with a daily whole 
body exposure to 0 1 r of gamma radiation 
extendmg over three years In mice 
chromcally exposed to a dose of this magm- 
tude, however, ovanan tumors develop 

(3) Gumea-pigs show an eqmvocal re- 
duebon in lymphocyte values after chrome 
daily whole body exposure to 1 1 r per day 
Rabbits, mice, and gumea-pigs exposed to 
doses of 2 2, 4 4, or 8 8 r show defimte hema- 
tological changes of significance after vary- 
ing lengths of bme The gumea-pig is the 
most sensibve, the mouse mtermediate, 
and the rabbit most resistant so far as hema- 
tological changes produced by radiabons 
are concerned 

(4) Human bemgs subjected to whole 
body x-ray exposure totaling 300 r (skin 
dose) given m dimded daily doses of 5 to 
20 r showed a degree of sensibvity of the 
hemopoietic system roughly comparable to 
biat of the gumea-pig and the dog 

• Tolerance =0 1 r per day as set b> the National Bu- 
reau of Standards 


(5) In studies conducted on Plutomum 
Project personnel no hematological changes 
occurred which were referable to radiation 
exposure m the “tolerance range ” 

(6) Chmcally apphcable tests to deter- 
mme and evaluate mapient damage to 
personnel from radiabon exposure m the 
“tolerance range” are urgently needed 
Rehance on studies of the hematological 
consbtuents of penpheral blood is danger- 
ous, smee no findmgs can be expected with 
exposure m this range The appearance of 
hematological changes m personnel work- 
mg m the field of nuclear physics or medi- 
cine, which are referable to an acute or 
chrome exposure to radiations, should be 
mterpreted as senous and probably should 
preclude further actual or potenbal ex- 
posure of the worker thus affected 

Department of Medicme 
University of Chicago 
Chicago 37, 111 
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Ross Golden, MJ) (New York City) I 
wanted to take this opportunity to ask whelbti 
some of the speakers will discuss further the prob- 
lem of recovery It has a practical aspect For 
example, how long a vacation should the radiol^ 
gists have to insure full recovery from the effect of 
ordinary routine exposure to fluoroscopy ’ Sow 
radiologists do an unusual amount of fluoroscopv 
and m yuew of the incidence of leukemia amo^ 
radiologists, I think this has a very real signin 
cance The experimentalists can perhaps help os 
in deahng with our hospital management and our 
own consciences in arranging vacations for those 
who havx to take exposure 

Paul C Hodges, MD (Chicago, HI) 
My question is simply to get Dr Jacobson to 
speak on a certain point, and a question is the on \ 
wav I can think of doing it He said that there 
had been no instance on the Plutonium Projee 
of radiation changes that were detectable in t e 
blood I know what he meant, and his colleaguf^ 
know what he meant, but I think that he shoul 
mention the fact that in other phases of this work, 
and under other circumstances, there have been 
some fatal changes so that this will not be ni'S 
understood 

Leon O Jacobson, M D (Chicago III ) 
the newspapers of the country pointed out, there 
were some fatal accidents at Los •Vlamos, ar'd 
other people who were exposed showed effects 
comparable to those which have been illustrated 
in the course of this Symposium I would have 
preferred to have Dr Hcmpleman say something 
about these accidents rather than to talk about a 
matter with which I had very little to do Y® 
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law a couple of the men after they returned to 
Chicago, so I do know that they had changes m 
he penpheral blood, but I did not see either of the 
atal cases 

So far as recovery is concerned, Dr Lorenz has 
m expenment which is now in progress I beheve 
that it deals directly with this problem 

Egon Lorenz, Ph D (Bethesda, Md ) The 
ixpenments which Dr Jacobson has spoken about 
Mnsisted in exposing inbred guinea-pigs to S 8 r 
(gamma rays) given in eight hours per day to such 
a total dose — approximatelj 1,000 r — that the 
erjdhrocyte count dropped to approximately 
2,500,000, with a corresponding drop m leukocyte 
and platelet counts These guinea-pigs were then 
removed from the exposure field In all of them the 
eiythrocj’te count continued to drop, sometimes 
to values of one million Approximately 50 per 
cent of the animals died of aplastic anerma, the 
others recovered slowly and, after several months, 
the blood picture approached normal values with 
erjThrocyte counts near 4,000,000, which is 
slightly below that of non-irradiated guinea-pigs 
of the same age 

In some of the animals which survived, with a 
return of the blood picture to almost normal 
'alues, anerma and thrombocytopenia again de- 
veloped and death occurred within a few weeks 
For the present we have no explanation for this 
second drop in erj'throcyte and platelet counts 

Robert S Stone, MJD (San Francisco, Cah- 
forma) Doctor Jacobson asked if I would com- 
•aent on some experiments that Dr Low-Beer 
and I have been conducting at the University 
^California Hospital since 1942 We have 
been treating patients sufienng from rheumatoid 
arthnbs, degenerative arthritis, and metastatic 
<^rcinoma, with total body irradiation These 
pabents had relativelv normal blood pictures 
at the start and them blood pictures have been 
allowed for periods up to four years after the 
'rradiabon Our observations would lead us 
to believe that just as the human skin never 
jrhoUv recovers from even minor damage caused 

i X raj 3, so the hemopoietic tissue never com- 
Pktelj recovers 


The length of time one takes on vacation, or 
awaj from radiation, represents just so much 
time during which one is not being exposed 
Whether such time contributes materially to 
recovery from radiation effects is not established 
Possibly Dr Bloom may throw some light on the 
problem of recovery Dr Low-Beer s results, 
when published, wdl show that effects can be 
detected 100, 200, and even 300 days after treat- 
ments are finished In so far as effects on the 
red blood cell count and hemoglobm content of 
the penpheral blood are concerned, the maximum 
effect IS not seen for 200 or 300 days Such late 
manifestations convince me that there is some 
permanent derangement that we ordinarily do 
not detect We must think of all radiabon 
effects as being at least partially permanent 
effects 

By taking one month a year as vacation from 
exposure to ionizing radiations, one lessens one’s 
exposure per year by one twelfth, but one can 
be sure that he does not by such a rest period 
fuUy recover from such damage as may have 
occurred during the preceding jear The only 
method of being absolutely sure of not havmg 
effects is to protect oneself adequately at all 
times 

Before closing, let me emphasize what Dr 
Hodges has said When we of the Plutonium 
Project speak of damage, or lack of it, to per- 
sonnel, we are referring only to that part of the 
Atom Bomb Project for winch we were respon- 
sible As IS explained in the Smythe report, 
the “Metallurgical” or Plutomum Project cen- 
tered around the University of Chicago in 
Chicago, the Clinton Laboratories m Oak Ridge, 
Tenn , and the Hanford Engineers Works near 
Richland Wash It was concerned with making 
chain-reacbng piles to produce plutonium, pro- 
ducing plutonium, and separating it from 
uranium and fission products Hence the Health 
Division was concerned with great radiation 
problems Other parts of the "Manhattan 
Project had their own problems and their own 
health organizations, for which we had no re- 
sponsibilitj and ov^er which we exercised no 
control 


SUMARIO 


Efectos Hematoldgicos de las Radiaciones Yomzantes en la Escala de Tolerancia 


Los estudios efectuados en el Proyecto 
^ Plutonic en ammales de expenmenta- 
*hon y seres humanos mdican que 
. vU La linfopenia en la circvdacidn pen- 
nca constituye el Indice mds delicado de 


la exposicidn aguda o subaguda a la radia- 
ci6n yomzante exdgena o a radioisotopos 
depositados mtemamente 

(2) No se ban podido descubnr altera- 
ciones hematoldgicas en la circulacidn 
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Ross Golden, M D (New York Citj) I 
wanted to take this opportumty to ask whethu 
some of the speakers will discuss further the prob- 
lem of recoverj' It has a practical aspect Fof 
example, how long a vacation should the radiolo- 
gists have to insure full recover}' from theeffeeto 
ordinary routine exposure to fluoroscop) ? Son* 
radiologists do an unusual amount of fluoroscopj 
and in view of the incidence of leukemia among 
radiologists, I think this has a xer}' real siga 
cance The experimentalists can perhaps help us 
in dealing with our hospital management and our 
own consciences m arranging vacabons for those 
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who haxe to take exposure 

Paul C Hodges, MJ) (Chicago, Hb) 
M} question is simply to get Dr Jacobson u 
speak on a certain point, and a question is the on ) 
way I can think of doing it He said that there 
had been no instance on the Plutonium Projee 
of radiation changes that were detectable in t e 
blood I know what he meant, and his colleague 
know what he meant, but I think that he 
mention the fact that in other phases of this work, 
and under other circumstances, there have been 
some fatal changes, so that this will not be nns 
understood 

Leon O Jacobson, M D (Chicago 111 ) 
the newspapers of the country pointed out, there 
were some fatal accidents at Los Alamos, and 
other people who were exposed showed effects 
comparable to those which ha\e been illustrated 
in the course of this Symposium I would haxe 
preferred to have Dr Hcmpleraan sax something 
about these acadents rather than to talk about a 
matter with which I had xerx little to do Ye 
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he Clmical Sequence of Physiological Effects of 

Ionizing Radiation in Animals^ 

C LADD PROSSER, Ph D 
With Contrihutions by 

E. E. PAINTER, Ph D , HEJtMANN USCO M D , AUSTIN M BRUES, M D , LEON O JACOBSON, M D , 

aadM N SWIFT, M S 


ONiziNG radiations constitute a useful 
therapeutic and experimental tool but, at 
he same tune, a dangerous one The m- 
rease m availability of sources of radiation 
nth modem advancements m the field 
•f nuclear energy makes possible the m- 
idvertent exposure of many more people 
han was ever possible when x-ray tubes 
md radium constituted the principal 
mown sources of radiation In the event 
if an atomic war, entire populations wiU be 
subjected to radiation hazards Radio- 
active materials deposited m the bodies of 
workers m the atomic energy industry may 
cause many disabihties It is mcreasmgly 
important, therefore, that the clmical 
eSects of radiation be understood and 
methods of therapy be explored and made 
available 

Researches in clmical physiology and 
biochemistry at the Metallurgical Labo- 
ratory have been concerned with (1) as- 
certaimng whether different kinds of lomz- 
mg radiafion have similar effects upon the 
mammahan body , (2) measunng sensitive 
reacbons as a function of dose, m the hope 
of settmg permissible exposure hrmts, 
(3) searclung for sensitive biological mdi- 
cators of exposure, (4) descnbmg the 
course of radiation damage sufficiently to 
suggest profitable directions for research 
mto mechamsms of such damage that 
might eventually lead to effective therapy 
None of these objectives has been attained 
m a final form, but suffiaent data are avail- 
able to justify a summary at this time 
Extensive reviews of the pre-war experi- 


mental hterature on the effects of x-radia- 
tion upon ammals have been pubhshed by 
Dunlap and Friedman in Shields Warren’s 
monograph (1942-43) on the Pathology of 
Radmtwn The emphasis m the present 
paper is upon work done m the Health 
Division of the Metallurgical Laboratory 
The collaboration of numerous persons has 
made possible a wide variety of physio- 
logical and biocheimcal measurements on 
mdividual animals Contributions by the 
followmg persons should be acknowledged 
E E Pamter, M N Swift, and Owen 
France, physiologists, Austm M Brues, 
Samuel Schwartz, and Margaret Rand, bio- 
chermsts, Leon O Jacobson, hematologist, 
Hermann Lisco, pathologist, J G Allen and 
Donald Buchanan, chmcians, G Sacher, 
statistician , and numerous techmaans who 
have earned out much of the detail of the 
experiments 

The general pattern of the chmeal effects 
of radiations m several species falls tem- 
porally mto the followmg penods (1) 
mitial, (2) acute, (3) subacute, and (4) 
chrome The manifestations of each 
penod differ somewhat accordmg to spe- 
cies, and the penods should be distm- 
gmshed by chmeal course rather than by 
specific times 

Direct evidence for temporal differences 
m flmical effects is provided by the ob- 
servation that for a given dose rate, but 
different duration of exposure, e g, differ- 
ent total doses of smgle lethal exposure to 
total body x-irradiation, deaths occur m 
waves In the rabbit, for example, peaks 


I'crem was done m the Metallurgical Laboratory, University of Chicago under the Man 
Mini, P. material to be publish^ in the Plutonium Pro^c^t of 
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penfenca de ratones, conejos y cobayos 5 a 20 r, revelaron una sensibilidad del 
con una exposiadn diana de todo el cuerpo aparato hematop6y^tico mds o menoi 
a 0 1 r de radiacidn gamma durante mds de comparable a la del cobayo y el peno 
tres anos, aunque en los ratones expuestos (5) En los estudios Uevados a cabo en el 
crdmcamente a una dosis de dicba magni- personal del Proyecto del Plutomo, no se 
tud se presentan tumores ovdncos observaron alteraaones hematoldgicas nn 

(3) Los cobayos revelan una dismmu- putables a la exposici6n a la radiaodn 
ci6n equivoca en las cifras Imfocitanas correspondiente a la “escala de toleranoa." 
tras la exposicidn diana crdmca de todo el (6) Se necesitan con urgenaa pruebaj 
cuerpo a 1 1 r al dfa, mientras que los clirucamente apbcables para detenninary 
conejos, ratones }’■ cobayos expuestos a justipreciar las lesiones mapientes debiifc 
dosis de2 2, 44uSSr muestran sigmfica- a la exposiadn del personal a la radiaadn 
tivas alteraciones hematoldgicas al cabo de en la “escala de toleranaa ” Es pebgitH) 
periodos vanables de tiempo El cobayo atenerse a estudios de los componentes 
es el ammal mds sensible, el ratdn ocupa hematoldgicos de la sangre penfdnca, pu6 
un puesto intermedio y el conejo es el mds no cabe esperar hallazgos con una expos 
resistenteCulo tocante a alteraciones hema- ci6n en esa escala Debe considerar^ 
toldgicas provocadas por la irradiacidn como grave la apancidn de alteraaones 

(4) Los seres humanos sometidos a una bematoldgicas imputables a la exposia6n 
exposicidn de todo el cuerpo a los rayos X, aguda o crdmca a las radiaciones, y proba 
que representaba 300 r (dosis cutdnea), ad- blemente debe vedar toda exposiadn ui 
nunistrados a dosis dianas fracaonadas de tenor del mdividuo afectado 
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a dose of x-radiation in tlie midlethal range 
In rats, the food consumption is reduced 
■’hut the •water mtake is increased in this 
ipenod In the rabbit, fecal output is di- 
minished but there is usually a polyuna for 
^ one to three days In rats, the mitial poly- 

- una is even more extreme than m the rab- 
^hlt, this IS undoubtedly correlated •with 

the concurrent polydipsia in the rat In 
' dogs, the uutial reduction m food and water 
consumption may be reflected m a smaller 
reduction m urme and feces output Dur- 
^ mg the first two days after mjection of 
doses of Sr®® or Pu°®®, which are lethal m 
two weeks (Sr at l/ic/gm or Pu at 0 075 

- /gm ), dogs show httle change m food 
^ and Water consumption 

Weight loss m the rabbit during the first 
two days is considerable (more than 8 per 
cent after 800 r) , weight loss begms m the 
^ rat at this tune, but the dog rarely shows 
any significant early decrease m waght 
; If food and water b^ance is used as a cn- 
tenon, the uutial reaction is more severe m 
the rabbit, less m the rat, and least m the 
dog 


Circulatory System The peripheral vas- 
cular reaction is shown by the erythema 
that appears m man durmg ■the first day 
after local skm doses of a few hundred 
roentgens In rabbits that receive local 
doses of 800 to 1,200 r there IS some hy- 
peremia, ■with an mcreased spread of mtra- 
Pennally mjected Evans blue dye, T-1824 
ere is also accelerated appearance of this 
ye after mtravenous mjection 
In rabbits, the blood pressure falls 
rapidly to a nnnunum at one and a 
a to three hours follo^wing \-irradiation 
t ne reduction is as much as 50 per cent 
after GOO-SOO r, and a detectable fall m 
wood pressure occurs after 50 r In some 
aobits the blood pressure contmues to fall 
and death results, m others a gradual re- 
covery of blood pressure occurs Dogs 
sho^w no alteration m blood pressure or 
neart rate dunng this imtial period 
Blood volume measurements m rabbits, 
by the use of Evans blue, T-1S24, showed 
no agnificant changes dunng the first four 
or five hours 


Hematology Durmg the first two to 
twenty-four hours after x-uradiation, a 
leukocytosis occurs m some speaes This 
leukocytosis has been found by Jacobson 
to be predommantly a granulocytosis m 
the rabbit and the chieken Not sufid- 
aent counts have been made dunng the 
first day to show whether or not an imtial 
mcrease m heterophil count occurs m the 
dog In the rabbit, after 600-800 r, the 
peak of the heterophil coimt comes at 
twelve to twenty-four hours and is higher 
than at low doses (300-600 r), where the 
peak comes earher In aU speaes a severe 
lymphopema begins ■withm a few hours 
after exposure After granulocytosis m 
the rabbit (probably immediately m the 
dog), there is a marked decrease m the 
number of granulocytes per cubic miUi- 
meter In the dog, a reduction of 60 to 80 
per cent m Ijrmphocytes and of 40 to 60 
per cent m heterophils occurs by the 
twenty-fourth to forty-aghth hour after a 
midle^thal dose (300-350 r) 

After the mjection of acutely lethal doses 
of Sr®® or Pu®®®, the lymphopema and 
granulocytopema may be nearly as great 
after one or two days as after a lethal dose 
of x-radiation No leukocytosis has been 
observed m rabbits twenty-four horns after 
mjection of lethal doses of Sr®®, Ra, or Pu 
Causes of Imhol Reactions The physio- 
logical factors leadmg to the precedmg 
reactions are multiple The skm vessel re- 
actions are local and duect The lympho- 
pema is m large part due to duect kilhng of 
lymphocytes m nodes and other lymphoid 
tissue The gastro-mtestmal symptoms 
are largely duect, smce it is generally found 
that irradiation sickness seldom occurs 
when the abdomen is shielded The 
altered food and water mtakes are prob- 
ably assoaated -with the gastro-mtestmal 
changes The fall m blood pressure, that 
may lead to death m rabbits, is m part an 
autonomic reflex, as sho^wn by partial pro- 
tection by vagotomy or atropmization, and 
IS, m a measure, due to the induect action 
of toxic agents as shewn by 'transfusion ex- 
periments Plasma histamme apparently 
increases shghtly m the rabbit Antago- 
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m mortality at the midlethal x-ray range Henshaw (1944) gave doses of 25.000 to 
(800 r) occur at five to forty-eight hours 50,000 r of \-radiation at 250 r per mamie 
and ten to fifteen days, and scattered to mice, rabbits, and guinea pigs The 
deaths are ^en at thirty-five to ninety animals were killed during exposure or died 
days In rabbits, mice, rats, and dogs, the a few hours later Histologically there 
majority of acute irradiation deaths from was widespread tissue damage, musde 
smgle x-irradiation or high level daily x- spasticity appeared to precede ngor mortis 
irradiation (eg, 25 r daily to the dog) or Mice exposed to an intense source of 
from injected materials such as Pu-*® or gamma radiation by Hensha^v and Cnrlis 
Sr® f occur during the period of ten to died during twenty minutes of exposure 
twenty-one days after treatment It is possible that such lonizahon densities 

WTien the mortahty rate is plotted as a may be suflicnently great to cause damage 
function of dose rate for different dady to cell membranes that are relabvelj iin 
doses of x-radiation, discontinuities occur affected at lower dose rates 
that suggest different mechamsms of kill- At lower dose rates, (c g , 5 to 15 r/miii), 

mg It IS one purpose of this report to a senes of reactions appear dunng tie first 
identify some of these mechamsms In twenty-four hours after an exposure to a 
practice, the clmician may have to deal total dose of 50 to 800 r total bod) 1 11 
with patients who have been exposed to radiation These initial reactions are sufii 
dose rates rangmg from the radiation flash aently severe so that some deaths occunn 
of an atomic bomb detonation to the dose rabbits and chickens m this penod rehen 
accumulated over a penod of years from a an mud is given No deaths have been 
small amount of radioactive matenal de- reported to occur at this tune m rats, mice, 
posited m the body gumea-pigs, dogs, or goats These hU® 

In general, the chmcal course is similar species, however, do show initial symptoms 
whether ionization is caused by penetrat- that are less severe than those in rabbits 
mg external radiations or by radiations and chickens 

from mtemally deposited materials Smee The mitial reaction after irradiation of 
more data are available from x-irradiation the entire body or a large part of the body, 
than from other types, most of the follow- in most species, is shock-hke prostration, 
mg account will refer to \-irradiation unless diarrhea, mmation, and lacnmation N 
otherwise stated The mitial and acute addition, vormtmg occurs in the dog, ana 
effects are best seen at median lethal (30- nausea and vomitmg in man In the rab 
day) and shghtly lower doses The 30-day bit, there is extreme prostration with a 
MLD for smgle doses of \-radiation m our marked fall m blood pressure and leuko- 


laboratory is for dogs 325 r, goats 350 r, cytosis 

rabbits 800 r, rats 600 r, mice 530 r Gaslro-Inteskiial Symptoms The gastro- 

mtestmal effects are severe as indicated b) 
rNTTiAL REACTIONS diarrhea, nausea, and concomitant 

One of the most striking characteristics anorexia The gastro-mtestinal tract 
of irradiation damage is the latency of the shows mcreased tone and raotihty dunng 
reactions The primary reactions at. the exposure to x-radiation along with and 
time of the ionization start long chains of foUowed by a transitory mcrease in gastnc 
events We are concerned here only with aadity, as shown by Iiy m 1923 In the 
the late I rnkt; m these chams At sufE- rat, Dr Barron and Dr France found that 
aently high dose rates (greater than 100 r mtestmal absorption of glucose rntroduced 
er jnmute) deaths may occur “under the into the stomach is completely inhibited 
beam ” i e , during exposure Several ex- four hours after doses as low as 50 r 

1 s of kilhng at very' high dose rates Food and Water Balance The intake of 
amp authors' attention and food and water is reduced for one to two 

^'^probably be pubhshed subsequently days after exposure of dogs and rabbits to 



Vol.49 


Physiological Effects of Ionizing Radiation 


303 


mHumum at 2 4 days in dogs A significant 
lymphopenia can be detected in dogs and 
rabbits after smgle x-irradiation of 25 r 
In dogs, a 60 per cent reduction occurs 
after 50 r, after an injected dose of Sr^ at 
0 1 fic /gm , or an injection dose of Pu at 
less than 0 075 /igm (0 00468 iic)/gm 
'his lymphopenia is greatest at all doses 
t about fifteen to twenty days, al- 
hough the daily reduction after the first 
lay IS small In survivors, the lympho- 
;ytes recover very slowly over a penod of 
hree to six months after midlethal doses of 
vray m dogs and over a two-month period 
n rabbits 

The mitial granulocytosis of the rabbit 
ind chicken is changed to a reduction m 
granulocytes, this reducbon m granulo- 
:ytic components in all species continues 
For several days, reaching a mmimum count 
at four days m rabbits, at five days m rats, 
and at twelve to eighteen days in dogs 
A similar tune course of the blood picture 
occurs m the dog after daily x-irradiation at 
50 r and 25 r and m the dog, mouse, and rat 
after acutely lethal doses of injected ma- 
tenals such as Sr®’ and Pu’®’ At sublethal 
doses, the mimmum granulocyte count 
occurs at about the same time as m non- 
survivors Recovery is nearly complete 
after midlethal doses of \-radiation m the 
dog at fifty days, and in the rabbit at 
twenty-three days The response of the 
Jieterophils has a higher threshold than 
that of the lymphocytes 100-200 r m 
rabbits and approximately 50 r in the dog 
After mjections of Sr*® the heterophils are 
relatively more dimimshed than are 
bTuphocytes m all species, due to the rela- 
tively greater irradiation of bone marrow 
In general, eosmophils show a response 
similar to that of the heterophils Mono- 
cytes are decreased rapidly in number and 
return to normal more slowly than do 
heterophils in the dog 
Blood platelets also decrease m number 
^d, in dogs, reach minimal levels about a 
^eek later than the granulocytes A sig- 
^nt reduction in platelet count occurs 
^ 50 r m dogs More than a 50 per cent 
reduction occurs m rabbits after 500 r 


It is of interest to note that lymphocytes 
and granulocytes are mimmal m number 
m all animals at the time when most deaths 
occur, also the relative effectiveness of 
x-rays m rabbits and dogs to cause lympho- 
pema and death is similar It does not 
follow that death is due to the leukopenia, 
but certainly the defense mechamsms are 
reduced, and frequently a brief infection 
leads to death 

An anemia is produced more slowly than 
the leukopenia, in non-survivors (acute 
deaths) the anemia develops more rapidly 
durmg the last week of life In survivors 
of smgle doses of x-radiation, a minimum 
red count occurs late at fourteen days af- 
ter exposure m rabbits and three and a 
half weeks m dogs Below 100 r neither of 
these species shows a significant anerma 
Recovery is more rapid in the rabbit 
(twenty-three days) than in the dog (two 
or three months) After acutely toxic 
doses of such agents as Sr” and Pu”’, the 
mmimum red cell count occurs m survivors 
at a penod later than the time of death of 
non-survivors The reduction m red count 
IS greater m the survivors than that at the 
time of death of the non-survivors This 
reduction m number of red cells per cubic 
millimeter is m part due to cessation of 
production of erythrocydes, as indicated by 
the virtual absence of reticulocytes after 
the first day foUowmg doses of 200 r or 
higher m the dog Upon recovery, sur- 
vivors of doses in the imdlethal range show 
an elevation m reticulocyte count above 
the control level The reduction m red 
cells IS also partly due to then destruction 
m excess of the normal rate Calculations 
based on plasma volume and hematoent 
measurements show that, m the dog, three 
weeks after doses of 200 r or higher, 20 to 
40 per cent of the onginal red cells are de- 
stroyed This excessive destruction of red 
cells is also indicated by a mamtamed m- 
crease in excretion of fecal urobilmogen and 
of luinary bihrubm Similar cessation of 
production and excessive destruction of red 
cells were found after treatment with 
acutely lethal doses of Pu and Sr In gen- 
eral, the fall and recovery of hemoglobm m 
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msm by repeated injections of adrenalin later These dogs also showed a terminal 
protects against lowering the blood pres- hemoconcentration In our experiments, 
sure, and this antagonism should be useful only one dog (dose 800 r at 12 r/mm ) has 
in therapy The granulocytosis is prob- shown such a violent reacbon, leadmg to 
ably a response to toxins hberated at the death m less than one week Rats at doses 
tune of treatment or shortly thereafter of 1,000-1,500 r die m four to five days, 
Accordmg to Bloom and his assoaates, whereas at the midlethal dose (600 r) most 
there is more cellular damage in the fihst of them die at mne days Irradiated rats 
few hours m the rabbit after an mld m general have much diarrhea It is prob 
(800 r) than m a rat after an mld (600 r) able that the early kilhng at high doses 
It IS of mterest that the granulocytosis and (four to six days m dogs) is accompamed by 
cell death are greatest in the rabbit, an marked dehydration and that it represents 
animal that shows the most nolent imtial a different course from the initial deaths 
reaction as judged by vascular and meta- and the typical acute deaths 
bohc changes Acute Radmlioii Deaths The majonty 

The imtial shock reacbon, then, is mam- of deaths m all species studied after single 
fested by gastro-mtestmal, circulatory, doses m the midlethal range of gamma or 
hemopoiebc, metabohc, and biochenuc^ \-radiation delivered at 5 to 15 r per 


alterabons Other organ systems may also mmute, after fast or slow neutron exposure 
be damaged In lack of specificity, the re- m the cyclotron or m the uramum pile, and 
acbons resemble those due to numerous after mjecbon with alpha, beta, or gamma 
toxic agents The above effects were seen ermtters, occur mne to twenty-one daj's 
after x-irradiabon but they could probably after treatment Acute symptoms are 
be duphcated with comparable doses of sumlar for all of these trradiabon treat 
other kinds of radiabon Most of the re- ments Dogs that received daily doses of 
acbons are more severe m those speaes m \-radiabon of 50 or 25 r also died in this 


which some mdividuals die m the mibal 
period (rabbits and chickens) than m those 
that show no mibal deaths Deaths oc- 
curred m rabbits m the mibal period after 
abdommal irradiabon but not after u- 
radiabon of both hmd legs, even at doses of 
2,400 r The extent to which these mibal 
reacbons start chains that lead to the acute 
irradiabon picture is worthy of mvesb- 
gabon 


ACITTE REACTIONS 


Early Deaths When the dose rate and 
the total dose are high, dogs may die m four 
to six days Hall and Whipple (1919) ob- 
served death four days after massive doses 
and noted mcreased excrebon of urmary 


mtrogen, unc acid, and purme base, and 
extensive gastro-mtesbnal damage Moon 
and his associates (1941) treated dogs mtb 
large partial body doses Within twenty- 
four to sixty hours these anunals showed 
loss of appebte, vomibng, diarrhea, and 
traces of blood m unne, feces, and vomi- 
tS they died about twenty-four hours 


period With acute irradiabon symptoms 
After single lethal doses of \-radiabon fol 
lowing the mibal period of shock-hke re 
acbon, most species show an mtermediate 
period of days dunng which relatively 
few manifestabons appear, except leuio 
penia, until the acute lethal penod is ap 
preached In the acute penod there ara 
prostrabon, weight loss, and often a fever 
such as is seen m a severe toxemia The 
physiology of the mtermediate and acute 
lethal penods has been more extensivel) 
studied than that of any other penod and 
will be summarized with respect to different 
funcbonal systems Most of the following 
data were obtamed after median lethal and 
lower doses of radiabon 

Hematology Leukopenia is probably the 
most extensively studied irradiabon effect 
both in man and m ammals Hemato- 
logical studies have been directed m our 
laboratory by Dr Jacobson The reduc- 
bon m lymphocytes which occurred precipi- 
tously in the mibal reacbon conbnues 
more slowly after the first day, reaching a 
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Plasma volume measurements have been 
made by the use of the Evans blue dye 
method m dogs that have been treated with 
x-radiation, Sr*®, and Pu®’® As red blood 
cells are lost from the circulation, the 
plasma volume mcreases This mcrease 
may be as much as 15 per cent or more 
when expressed as per cent of body weight 
The net effect is that the total blood vol- 
ume remams relatively constant In this 
nse m plasma volume, the irradiation reac- 
bon differs strikingly from traumatic shock 
Gastro-Inteshnal Funchon The delayed 
absorption of glucose from the gut of rats, 
which appeared m the mitial period, con- 
tmues Part of this delay, accordmg to 
Dr Barron, may be due to dimmished res- 
pnabon and phosphorylation of fructose 
by the epithehal cells Part may be due 
to delayed gastnc emptying, as mdicated 
by retention of traces of non-absorbed 
yttnum®^ in the stomach two days after 
x-mradiation Excessive mucous secretion 
may also play a part m the delay The 
secretion of gastnc aad, which was m- 
creased imtially, has been reported by pre- 
vious mvestigators to be diminished by 
seven days and may be abohshed at ten to 
fourteen days (Ivy et al ) Food con- 
sumption IS only shghtly reduced dunng 
the intermediate penod, but is sharply cur- 
tailed m the acute tenmnal penod m all 
speaes Even the rabbit shows recovery 
from the extreme imtial anorexia 
At autopsy, irradiated dogs show exten- 
sive hemorrhages m the mtestmes, both 
petechial and gross Ulcers are not infre- 
quent Infections m the mouth and 
pharynx are often seen These patho- 
logical findings are less frequently seen 
among rodents, although in these ammals 
the gut may be hypereimc Intestmal 
hemorrhages and ulcers have been found 
m dogs that died acutely from Sr*® and 
Pu=3» These latter effects are surpnsmg, 
since these elements locahze largely in bone 
and the direct irradiation of the gut must 
be small A terminal diarrhea has been 
noted m all species 

Kidney Fnnelwn In dogs, urmary ex- 
cretion of -water and nitrogen is mamtamed 


at fairly normal levels even when intake is 
reduced after irradiation Termmally, 
water and mtrogen loss exceeded intake 
Urmary speafic gravity remained rela- 
tively constant Phenol red clearance was 
measured at intervals before and after ir- 
radiation m 6 dogs that received midlethal 
doses of x-radiation, and creatinine clear- 
ance was measured in one dog In each of 
these, there was mcreased clearance during 
the few days pnor to the termmal penod, 
1 e , nme to thirteen days after irradiation 
These experiments should be extended and 
clearance of other materials measured 
At the same time the blood non-protein 
nitrogen dechned by 25 to 50 per cent , the 
urea mtrogen by 20 to 30 per cent, and 
“polypeptide nitrogen” by about 25 per 
cent This non-protem nitrogen decrease 
IS more probably due to mcreased out- 
put than to any decrease m protem break- 
down These three lines of e-vidence — 
(1) mamtamed water and nitrogen ex- 
cretion, (2) mcreased phenol red clearance, 
and (3) decreased blood non-protem nitro- 
gen — suggest mcreased kidney function m 
the intermediate penod This may be a 
reflection of mcreased blood flow 

Termmally, however, a marked mcrease 
m blood non-protem mtrogen, urea nitro- 
gen, and polypepfade mtrogen suggests a 
late dimmished kidney function which may 
be, m part, a result of faihng cuculation 
In a small senes of dogs, only those that 
showed the terminal nse m non-protem 
mtrogen died Hemorrhages were fre- 
quently seen m the kidney at autopsy 
Water Balance Dunng the first seven to 
twelve days after a single rmdlethal dose of 
x-radiation or of Sr®» or Pu®®®, certain small 
alterations m food and water exchange ap- 
pear that become greatly accelerated m 
the termmal penod It was stated above 
that, dunng the first day, water mtake is 
markedly reduced m rabbits, may be 
shghtly reduced m dogs, and is decreased 
in rats, while unne output is httle changed 
m dogs and is temporarily mcreased m 
rabbits and rats The reduebon m water 
mtake, m the face of mamtamed or in- 
creased unne output, would lead to de- 
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grams per cent and volume of erythrocytes 
m per cent of blood volume parallel the 
changes in the red cell count In none of 
these animals (dogs and rabbits) are there 
changes m mean corpuscular volume or m 
mean corpuscular hemoglobin dunng the 
acute period The maximum acute reduc- 
tion m red cells is less than 50 per cent 
The minimum occurs later than the peak of 
deaths, hence anemia can hardly be a 
causative factor m acute irradiation deaths 
At about one week after a midlethal dose 
of \-radiation, the sedimentation rate in- 
creases markedly This increase, which 
may be as much as 70 times, is seen also 
after internal irradiation by Sr®® beta rays 
or Pu®®® alpha rays Dogs usually die 
with a high sedimentation rate, whereas 
in survivors, sedimentation returns to nor- 
mal m about one month after a maximum 
speed of sedimentation at fifteen to twenty 
days The threshold m dogs for mcreased 
sedimentation rate is 100 r The mcrease 
m sedimentation is partly due to decreased 
volume of erythrocytes (hematoent) but, 
m addition, is due to some factor m the 
plasma that accelerates the process 
Approximately one week after a rmd- 
lethal dose of x-radiation, Sr®®, or Pu®’®, 
dogs show delayed clotting of the blood 
Clottmg tim e may lengthen by two to foiu 
tunes after doses of 200 r or above Dr 
Allen has foimd that this is not duectly cor- 
related with the platelet count, but is due 
to an mcrease m free hepann m the blood, 
for addibon of toluidme blue, which com- 
plexes with heparm, shortens the clottmg 
tune Prothrombm time is not altered 
Vitamm K and transfusions of whole blood 
were meffective m reduang clotting time 
Cardwvasatlar Ftnwhon In rabbits 
after recovery from the imtial reduction, 
the blood pressure remams relatively con- 
stant but is lower than before irradiation 
In dogs, there is no change m blood pres- 
sure m the mibal or mtermediate penods 
Several days before death, however, both 
animals enter an acute tennmal period m 
which the blood pressure is reduced 

At this tune the heart rate of dogs in- 
creases by as much as 50 per cent, and the 


redtal temperature nses by about 2° C 
In dogs that survive, there may be a tran 
sient elevation of heart rate and rectal tem 
perature m the thud week, the threshold 
for this reaction m dogs is about 250 r 
In some rabbits, there is a nse m tempera 
ture m this acute tennmal penod, in 
others, there is no change In most rab 
bits there is a final fall m temperature as 
the circulation becomes sluggish A sirai 
lar temunal penod of elevated heart rate 
and temperature and depressed blood pres 
sure has been seen m dogs mjected with 
acutely lethal doses of Sr®® and Pu“’' 
Capillary dilatation is a consistent find 
mg in acute irradiation mjury In the 
skin, this results m a second wave of ei^ 
thema at ten to twenty days It may be 
accompamed by swelhng of vessel endo- 
thehal cells, stasis, extravasation of blood, 
and even by rupture of vessel walls 
In the pretermmal penod, subcutaneous 
hemorrhages can be seen m most speaes, 
there is often rectal and oral bleeding 
Hematomata form readily Part of this 
bleedmg tendency is probably related to 
the delayed clottmg reaction and decrease 
in platelets These factors alone, however, 
are msufi&aent, m that there is often no 
good correlation between them and bleed 
mg, it becomes necessary to postulate an 
mcrease m capillary fragihty The acute 
bleeding tendency was noted extensively 
among persons irradiated at Hiroshima 
and Nagasaki (Warren, 1946) Dogs and 
goats mjected with Sr®® showed hemor 
rhages in the parietal pleura over the nbs, 
they also showed some hemorrhages else 
where, but these local ones m the vicinity 
of the nbs indicated a direct effect of ir- 
radiation upon capillaries 

At autopsy, evidences of hemorrhage are 
frequently found in the gastro-intestinal 
tract, lymph nodes, scattered subcutaneous 
areas, and often m the heart The hemor 
rhages of the heart may vary considerabl) 
m location and size 

Prior to death, the heart may be injured, 
as shown by a lowering of the take-off level 
of the T-wave This may result in a re- 
versal of the T-wave 
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Measurements of metabolic balance after 
injecbons of radioactive matenals are less 
stensive than after x-irradiation, but the 
general picture appears to be similar The 
effect of irradiation appears to be an accel- 
jrabon of normal catabohsm, particularly 
in the acute lethal period The correlation 
between the ter min al negative mtrogen 
balance and death is very stnkmg If it 
were possible to prevent tissue destruction 
that occurs about two weeks followmg 
uradiation, it might be possible to pro- 
long life 

Plasma Proteins Total plasma protem 
IS dimimshed by a few tenths of a per cent 
durmg the mtermediate period In the 
termmal acute depression period, there is a 
nse m protem which, like the rise m non- 
protem mtrogen, is not found m survivors 
in the median lethal range Since plasma 
volume mcreases, there is an mcrease m 
total arculatmg protem, hence the in- 
creased concentration is not attributable 
to dehydration The high plasma protem 
termmally may be assoaated with 
tissue breakdown Electrophoretic anal- 
yses by Dr Muntz show that at the tune 
when fever first appears, serum albumm 
becomes reduced by about 50 per cent, 
whereas 0:3 and 04 globuhns and the /3 
globuhn-fibrmogen fractions double m 
amount These changes m the protem 
pattern have been seen m dogs treated with 
acutely lethal doses of x-rays, Sr®®, andPu*®® 
They also appear in other conditions, such 
as distemper Injections of albumm at the 
tune when plasma albumm was low failed 
to cause reduction m the globuhns 
Blood Sugar, Cholesterol and Phosphatase 
There are more reports m the hterature of 
an mcrease than of a decrease m blood 
sugar immediately after irradiation Blood 
sugar was increased for several days prior 
to the onset of fever m dogs Durmg the 
fever normal values were found The ex- 
planation of the high values m the mter- 
mediate period IS not evident 
Cholesterol m the blood remamed con- 
stant until the terminal penod was reached, 
when it increased significantly in dogs that 
were receimng daily \-irradiation, as well 


as in dogs mjected with Pu We made no 
measurements after single irradiation 
Acid and alkahne phosphatase were de- 
termined m the blood of several dogs given 
daily irradiation, neither showed much 
change until the acute termmal penod, 
when the alkahne phosphatase mcreased 
Ltver Function Liver function and 
hemoglobm metabohsm have been studied 
by Dr Schwartz and his associates In- 
creased red cell hemolysis is mdicated by 
elevated excretion of fecal urobilmogen 
and unnary bihrubm When food intake 
IS dmnmshed, the urme and plasma often 
become yellowish green, due presumably to 
dimimshed reduction of bihverdm to bili- 
rubm by the glycogen-poor hver This 
becomes especially marked durmg the 
several days before death Liver dysfunc- 
tion m irradiated mongrel dogs is also 
shown by a marked mcrease m the ratio of 
unc acid to aUantom m the unne Spec- 
trophotometnc analysis of unne showed an 
mcrease m excretion of kynuremc acid as 
dogs entered their termmal penod, this 
suggests altered trytophane metabohsm 

A marked decrease has been found m the 
excretion of urmary and fecal coproporphy- 
nn durmg the early and mtermediate pe- 
nods Though the exact mechamsm of 
this decrease is not dear, it is possible that 
it may be due to dimmished erythropoiesis 
A termmal mcrease m excretion of copro- 
porphyrm is beheved due to hver damage 

Respiratory and Nervous System The 
nervous system is well known to be resist- 
ant to irradiation Grossly, no dysfunc- 
tions of the respiratory or the nervous sys- 
tem have been seen durmg the mtermediate 
penod Termmally, breathmg becomes 
labored and diaphragmatic, the oxygen 
content of drawn blood is below normal 
Some SLx to twelve hours before death, dogs 
frequently show an extensor ngidity, ap- 
peanng first m the hmd legs and progress- 
ing to the fore legs Reflexes are present 
but may become sluggish These reactions 
resemble those seen in hypoxia of the 

brmn They are undoubtedly secondary 

Nature of Acute Radiation Deaths The 
majonty of animal deaths resultmg from 
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hydration if loss of water from the respira- mates the combination of carbon dioxide 
tory tract remained constant expired and body water lost An increase 

Actually, however, m the dog, the differ- was noted dunng the first two weeks after 
ence between water mtake and water loss x-irradiation (at rmdlethal doses) and a 
in unne and feces, i e , primarily respira- greater mcrease dunng the terminal penod, 
tory water loss, is reduced In rats the apparently there is a net increase in meta 
plasma water was slightly elevated ten bolic breakdown! 
days after rOO r, and m mice the total body Weight loss was greatest in the first few 
water was mcreased for at least eight days days after irradiation in rabbits In dogs, 
after 700 r France found that water there was httle weight change seven to ten 
depnvation for twenty-four to forty-eight days after a midlethal dose, but thereafter 
hours before exposure favored sumxml of some 20 per cent to 50 per cent of the rmtial 
irradiated rats Tw'o to four days before weight was lost In rats, the weight loss 
death, water mtake is much reduced in all was more gradual dunng the intermediate 
species, and the ratio of intake to output is penod and was abrupt dunng the last few 
less than previously Thiocyanate space days of life t^Oien the weight loss in ir- 
in rats mcreased by about 2 ml /lOO gm radiated dogs is compared with that in non 
dunng two weeks after 400 and 700 r, and irradiated dogs m which the food intake 
for a few da3'’s after 200 and 100 r A has been reduced to match or be less than 
similar mcrease in SCN space was found m that m irradiated dogs, greater weight loss 
two dogs after 400 r, but not m two after is found m the irradiated ammals This 
250 r Hemoconcentration has never been observation mdicates an increase m tissue 
observed m this laboratory m the inter- breakdown, due to irradiation Calcula 
mediate and acute penod The volume of tion of the protem component of the waght 
erythocytes (hematocnt) and plasma pro- loss based on mtrogen balance measure 
tern decline dunng the intermediate penod ments mdicates that the protem com 
T\Tien animals approach the acute ponent is smular m irradiated dogs and ffl 
penod, edema is frequently obsen^ed, espe- dogs on a restncted mtake, being about 10 
aally m the face, neck, and extremities per cent of the total weight loss in each 
The mtestmal wall is often found edema- A third type of exudence of mcreased 
tons at autopsy tissue breakdown comes from measurement 

All of these obserxmtions indicate that, of blood mtrogen and of mtrogen balance 
after acute lethal irradiation, water mtake In the mtermediate penod there is usually 
of mammals is reduced more than is the a shght decline m non-protem mtrogen in 
water loss by unne and feces, howex'^er, the plasma Terminally, however, the 
respiratory loss also appears to be reduced, blood non-protein mtrogen increases 
so that there may actually be some water steeply Plasma urea mtrogen goes 
retention Extracellular water increases through the same mtermediate decrease 
There is some exudence that dehydration and termmal nse, but by smaller amounts 
may mcrease survival Thus, dehydration Nitrogen excretion is mamtained or ex^en 
may occur m the first fexx’’ days, particularly mcreased after mtake is dimmished m the 
at high doses, but hydration appears m the late penod of anorexia (several xveeks) 
mtermediate and acute penod and at rmd- However, on the last day or txvo little unne 
lethal and lower doses is formed , this can account for a small 

Melabohc Balance Duect measmements portion of the nse m blood non-protein 
of basal metabohsm have not been made mtrogen at that time Dunng the acute 
m animals after irradiation An inchrect terminal penod (fex^er, etc ), mtrogen bal- 
approach has been made, howex^er, by sub- ance is negatix-e At this time, there is a 
t rtine- the net water balance from the toxemia which may be due in part to some 
t t 1 insens ble loss (food and xvater bal- umdentified components of tissue break- 
ance) m dogs This difference approxi- doxvn 
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The results presented above add strength 
to the general conclusion that the acute 
tenmnal state is one of a non-speafic tox- 
emia In the intermediate penod, altered 
function has been shown for many organ 
systems These agam are non-specific ef- 
fects, and no single change (except for leu- 
kopema) is great enough to result in the 
termmal toxemia that appears so abruptly 
The relation of each of the changes 
in the imtial and mtermediate penods to 
the reactions of the acute termmal penod 
should be established expenmentally 

THE subacute RADIATION REACTION 

Some animals show signs of the mitial 
and acute reactions but survive beyond the 
acute penod and contmue to hve on mto a 
subacute phase Subacute deaths have 
been seen in dogs that died after about 
thfee months of x-irradiation at 12 5 r 
daily, and m dogs that died mnety days 
and two hundred and thirty-four days after 
an injection of plutomum No dogs have 
died subacutely after smgle doses of x-radi- 
^tion, although some rabbits die subacutely 
during the penod of thirty to one hundred 
and fifty days after such doses A sub- 
acute death has occurred m one goat forty- 
^ight days after an mjection of Sr*® 

In the dogs that died after daily x-ura- 
diation of 12 5 r and m one at 25 r daily, 
the reduction m white ceUs was less severe 
terminally than in the acute (higher dose 
rate) deaths but the anemia was much 
niore severe Other signs such as dimm- 
ished appetite, weight loss, elevated sedi- 
mentation rate, and prolonged clottmg 
tune did not appear until most of the lethal 
dose had been accumulated The tertnmal 
sequence resembles that m acute irradia- 
tion death (fever, mcreased heart rate, 
•^tc) Chemical determinations on blood 
showed no significant changes (except for a 
Sradual nse in blood cholesterol) until the 
terminal penod Hemorrhages were fewer 
than m acute deaths The hemoglo- 
bin readied less than 4 gm per cent in each 
of these dogs The bone marrow was 
stnkmgly aplastic The dog that died 
ninety days after an injection of Pu re- 


sembled those that died after a similar 
penod of daily x-irradiation, except that 
the anemia was shghtly less severe The 
goat that died forty-eight days after in- 
jection of Sr®® had a termmal hemoglobin 
of 1 5 gm per cent and a red cell count of 
2,920,000 cells per cubic milhmeter, com- 
pared with pre-mjection values of 9 0 gm 
per cent and 9,980,000 red cells The mean 
corpuscular hemoglobm remamed rda- 
tively constant m all of the dogs that died 
subacutely, but the mean corpuscular vol- 
ume mcreased m the dogs receivmg 12 5 r 
daily and m those that ultimately died sub- 
acutely from Pu The earhest human 
deaths from radium poisonmg, as reported 
by Maitland (1931), were due to anemia — 
hyperplastic marrow with immature cells m 
the cuculation One type of subacute irra- 
diation death, therefore, is due to anemia 
The white count is low but often not so 
low as m the acute deaths 

Rabbits that die several months after a 
smgle dose of x-radiation usually become 
severely emaaated Only scattered blood 
counts are available, but these fail to show 
any sigmficant anemia or leukopema 
Rabbits that die at ten to fifteen days usu- 
ally lose 15 to 20 per cent of them mitial 
weight before death A group of rabbits 
that died forty-five to sixty days after 800 r 
x-irradiation lost an average of 37 per cent 
(range 21 to 46 per cent) of theu mitial 
body weight Quantitative data are not 
available on a large number of rabbits, but 
the records of rabbits dymg subacutely af- 
ter x-irradiation mdicate occasional infec- 
tions and general extreme emaaation 
One dog died two hundred and thirty-four 
days after an mjection of Pu , this dog lost 
37 8 per cent of its mitial weight Termi- 
nally there was an accumulation of ascitic 
fluid and the hver was atrophic This am- 
mal showed no late anemia or leukopenia 
The bone marrow was hyperplastic but 
no immature forms were seen m the ne- 
npheral blood ” 


^ imra cjqie ot subacute efltect has been 
desenbed by Lisco and Braes m rats and 
nuce injected with plutomum and radio- 
cenum Some nuce at doses of Pu at 
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massive doses of external or internal irra- ton and his associates indicate inhibition 
diation occur at two to three weeks Ap- of some enzymes, particularly SH-contain 
^entiy most of the irradiation deaths at mg ones , but do not uidicate increased 
Hiroshima and Nagasaki and two deaths enzymatic catabohsm We found that sur 
at Los Alamos occurred m this same time vival of mice was favored by prior treat 
The termmal picture in all of these deaths ment with mcotmaimde, DPN, and ascor 
suggests a toxemia There are fever with bic acid, but not by thiamine, pyndoxme, 
elevated heart rate (dogs and man), pros- or nboflavm, the mcotmamide, when 
tration, evidence of circulatory failure, given after irradiation, did not aid animals 
and anoxia Three possible sources of tox- Infectious agents cannot be disregarded 
ms are (1) extravasated blood , (2) prod- as sources of toxms At Hiroshima and 
ucts of tissue breakdown, (3) infectious Nagasaki secondary infectioiis, particu 
agents larly of the respiratory tract and lower 

Extravasated blood is present wherever bowel, were common according to Shields 
local hemorrhages occur , edema is often Warren’s pubhshed account There are 
noted, and is frequently bloody The frequent ulcers m the mouth and mtestmc, 
bleedmg tendency is favored by delayed infections of tonsils and nasal passages, 
clotting, increase m free hepann, low plate- and sometimes open skm lesions m irra 
let count, and probably capillary fragihty diated dogs and goats The leukopenia 
Therapy should be directed toward pre- favors the multiphcation of orgamsms al 
venting bleeding The amount of blood ready present m the body The degree of 
lost in this way, however, is not great, and leukopema in the midlethal range is con 
in rodents the hemorrhages are often diffi- sistently greater termmally than m surni 
cult to find , hence, it is questionable ors at the same tune Indications of bac- 
whether extravasated blood is an important tenal mvasion have been found by several 
toxemic factor earher workers It is not always possible, 

Tissue breakdown IS certainly significant however, to find foa of infection m dogs 

Weight loss IS in excess of that due to re- and goats , and m rodents, the foa are less 
stncted intake , the net metabohc loss frequent Only a few rabbits have shown 
mcreases , mtrogen excretion is constant or tenmnal fever Infections are generally 
mcreases in the face of dimmished intake less important m rodents than m dogs. 
For a time (before the fever) the kidneys goats, and man Therapy m man is m- 
seem to increase their total output as m- cheated m the direction of incueasmg the 
(heated by mcreased phenol red clearance body defenses m number of white blood 
and possibly reflecteci in falhng non-pro- cells and immune boches In a few at- 
tem mtrogen , but m the last day or two of tempts to inject suspensions of white blood 
life, non-protem mtrogen accumulates and cells, these cells were rapidly removed from 
blood protem concentration mcreases the open circulation Replacement by 
■t^Tiether there are any speafic toxins or transfusion is chfficult and requues verv 
whether termmal kiciney failure allows large amounts of blood Intrapentoneal 
normal waste products to accumulate to mjections of isotomc salme, and to lesser 
toxic concentrations is not known Surviv- extent ascorbic aad and pentnucleotide, 
ors fad to show ather the late rise m non- after doses of 600 r m rabbits have has- 
protem mtrogen and protem or as great a tened the recovery of white blood cells, 
weight loss as non-survivors This mdi- hver extract and a bone marrow prepara- 
cates the importance of tissue breakdown tion were ineffective These agents faded 
and kidney fadtue tenmnaUy Research to meuease the sumval of mice when they 
should be mitiated toward understandmg were mjected after irradiation, although 
th nature of the accelerated catabohsm ascorbic aad was shghtly benefiaal when 
d toward attempts to restram it In gi\ en repeatedly for several daj-s before ir- 
^tro studies of tissue metabohsm by Bar- radiation 
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The results presented above add strength 
to the general conclusion that the acute 
terminal state is one of a non-specific tox- 
emia In the intermediate period, altered 
function has been shoivn for many organ 
systems These agam are non-specific ef- 
fects, and no single change (except for leu- 
kopema) is great enough to result m the 
termmal toxemia that appears so abruptly 
The relation of each of the changes 
in the imtial and mtermediate penods to 
the reactions of the acute termmal period 
should be estabhshed experimentally 

THE SUBACUTE RADIATION REACTION 

Some animals show signs of the imtial 
and acute reactions but sumve beyond the 
acute period and contmue to hve on mto a 
subacute phase Subacute deaths have 
been seen m dogs that died after about 
three months of x-irradiation at 12 5 r 
daily, and m dogs that died mnety days 
and two hundred and thirty-four days after 
an mjection of plutomum No dogs have 
died subacutely after smgle doses of x-radi- 
ahon, although some rabbits die subacutely 
dunng the period of thirty to one hundred 
and fifty days after such doses A sub- 
acute death has occurred m one goat forty- 
^ght days after an mjection of Sr®® 

In the dogs that died after daily x-irra- 
<hation of 12 5 r and m one at 25 r daily, 
the reduction m white cells was less severe 
tenrunally than m the acute (higher dose 
^te) deaths but the anenua was much 
niore severe Other signs such as dimm- 
ished appetite, weight loss, elevated sedi- 
nientation rate, and prolonged clottmg 
hme did not appear until most of the lethal 
dose had been accumulated The tertnmal 
sequence resembles that m acute irradia- 
tion death (fever, mcreased heart rate, 
*^tc ) Chetmcal determmations on blood 
show ed no significant changes (except for a 
gradual rise m blood cholesterol) until the 
termmal period Hemorrhages were fewer 
than m acute deaths The hemoglo- 
bin reached less than 4 gm per cent m each 
of tliese dogs The bone marrow was 
stnkiiigly aplastic The dog that died 
ninety days after an injection of Pu re- 



sembled those that died after a similar 
period of daily x-irradiation, except that 
the anemia was shghtly less severe The 
goat that died forty-eight days after m- 
jection of Sr®® had a termmal hemoglobin 
of I 5 gm per cent and a red ceU count of 
2,920,000 cells per cubic milhmeter, com- 
pared with pre-mjection values of 9 0 gm 
per cent and 9,980,000 red cells The mean 
corpuscular hemoglobin remamed rela- 
tivdy constant in aU of the dogs that died 
subacutely, but the mean corpuscular vol- 
ume mcreased m the dogs receiving 12 5 r 
daily and m those that ultimately died sub- 
acutely from Pu The earhest human 
deaths from radium poisonmg, as reported 
by Maitland (1931), were due to anemia — 
hyperplastic marrow with immature cells m 
the circulation One tjqie of subacute irra- 
diation death, therefore, is due to anenua 
The white count is low but often not so 
low as m the acute deaths 

Rabbits that die several months after a 
smgle dose of x-radiation usually become 
severely emaaated Only scattered blood 
counts are available, but these ffiil to show 
any sigmficant anenua or leiikopema 
Rabbits that die at ten to fifteen days usu- 
ally lose 15 to 20 per cent of their imtial 
weight before death A group of rabbits 
that died forty-five to sixty days after 800 r 
x-irradiation lost an average of 37 per cent 
(range 21 to 46 per cent) of their mitial 
body weight Quantitative data are not 
available on a large number of rabbits, but 
the records of rabbits dying subacutely af- 
ter x-irradiation mdicate occasional infec- 
tions and general extreme emaaation 
One dog died two hundred and thirty-four 
days after an mjection of Pu, this dog lost 
37 8 per cent of its mitial weight Termi- 
nally there was an accumulation of asatic 
fluid and the hver was atrophic This ani- 
mal showed no late anemia or leukopema 
The bone marrow was hyperplastic but 
no immature forms were seen m the ne- 
npheral blood ^ 

A thnd type of subacute effect has been 
descnbed by Lisco and Brues m rats and 
mice injected with plutomum and radio- 
cenum Some mice at doses of Pu at 
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0 00312-0 0312 Mc/gm and some rats at creased madence of ovanan tumors m 
doses of Pu at 0 0025-0 065 nc / gm die of LAPi mice after a smgle dose of 50 r of 
a uver disease eighty to three hundred days gamma radiation, but he considers these to 
after mjection Termmally they showt 3 rpi- be secondary to the stenhzabon of the 
cal symptoms of hepatic msufSaency such mice Paper, Smder, and Henshaw, at 
as 3 aim dice and ascites together with char- Oak Ridge, observed carcinomas m the 
actenstic pathological lesions of the hver skm of rats five months after an epilatmg 
Similar effects are seen m rats mjected with dose of external beta radiation (5,000 rep) 
radiocenum at 2 nc / gm Evidence for an mcrease m lymphoma after 

Another effect commonly seen some smgle doses of fast and slow neutrons and 
weeks after the acute period and before after smgle doses of gamma radiabon has 
chrome effects appear is graymg of hair m been given by Henshaw In CFi mice the 
dark-haired ammals mcidence of lymphoma ten to twelve 

Dr Noms has found that several months months after treatment with 500 r gamma 
after mjection with radium at subacute radiation mcreased from less than 15 per 
levels (0 1—1 0 nc /gm ), mice and rats cent m the controls to more than 65 per 
have calcified arteries Some rats also cent m the experimental ammals 
have calcified masses m various nsceral With prolonged dosage at low dose rate, 
tissues These pathological changes mdi- tumors are readily mduced Leukemic 
cate a slowly developing disturbance m mice (CSS stram) exposed to fast neutrons 
calaum metabohsm after radium mjec- daily for many months showed leukemia 
tion , they have not been noted foUowmg earher than the controls (Henshaw) Dailj 
treatment with other radioacbve materials exposure to gamma radiation at daily doses 
Martland (1931) found that human bemgs as low as 1 1 and possibly 0 11 r/daym 
poisoned ivith doses of radium too low to creased the madence of ovanan tumors, 
cause severe leukopema or anemia often lymphomas, and lung tumors mLAFi mice 
showed pathological lesions m some of the (Lorenz) External beta rays at 50 rep 
bones These lesions resulted m extreme daily resulted m many skm tumors (Smder 
fragility of the bone and might lead to and Raper) Alice mjected with Pu at 
death Similar lesions were seen by Noms doses of 0 05 to 01 iig / gm (0 0031 to 
m rats four months after mjection with ra- 0 0062 fic /gm ), and rats at 0 02 /jg and 

dium at 0 5 /iC /gm higher, developed many osteogemc sar- 

in summary, subacute deaths occur at comas three hundred to four hundred 
lower dose rates and at longer time mter- days after mjection The beta radiation 
vals after massive irradiation than acute from bone-deposited Si^ also led to an 
death Aplastic (sometimes macrocytic) abundance of bone tumors m mice, smgle 
anemias and extreme emaaation have been doses of 5 /ic /gm resultmg m tumors after 
identified as factors leadmg to two types two hundred days and 0 5 mc /gm m four 

of subacute irradiation death hundred days When Sr mjections were 

given monthly to brmg the dose at the 
CHRONIC RADIATION REACTIONS time of each mjection up to 1 pc /gm , os- 

Some animals survive for many months teogemc sarcomas were abundant after 
after a smgle dose of radiation or for many two hundred and fifty days, and atOlpC / 
months of contmued irradiation — external gm after four hundred days, a few are ap- 
or mtemal They may then die from pearmg after five hundred days of repeated 
chrome causes m which leukopema and mjection at 0 05 pc /gm Similar osteo- 
anerma may play very httle part Tumors gemc sarcomas were described m persons 
are the most important of these causes poisoned with radium for eight to ten years 

Tumors do not often result from a smgle (Alartland, 1931) These examples show 
A of radiation Lorenz, at the Na- that, at low dose rates, prolonged irradia- 
“Ose Institute has found an m- tion can result m death from cancer 
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Other chrome conditions leading to death 
have not been examined carefully Hen- 
shaw has suggested that irradiation accel- 
erates the “agmg” processes m general 
Mice and rats that die nine to eighteen 
months after mjection with Sr®® or Pu, but 
without tumors, are often thm, have dull 
coats, and posturally resemble aged mice 
and rats Smder and Henshaw observed 
that many rats that had received 8 6 r of 
gamma radiation daily for rune months 
were thm and showed some atrophy of 
lymphoid tissues A senes of dogs have 
been studied for more than a year after 
mjection with Sr®® and Pu at doses such 
that a mild leukopema has been mam- 
tamed A vanety of chemical tests have 
been totally negative and no tumors have 
appeared Better physiological catena of 
agmg may mdicate somethmg of the nature 
of non-tumorous chronic deaths from irra- 
diation 

GENERAL CONCLUSIONS 

Four generalizations can be presented on 
the basis of the precedmg evidence 
I Every kind of lonizmg radiation is 
similar m its chmeal action, whether it be 
penetratmg external radiation or mtemal 
radiation from deposited material By ap- 
propnate selection of doses, dose rate, and 
experimental animals, it has been possible 
to observe a similar chmcal course with 
single and daily x-irradiation, and with in- 
ternal radiation from deposited alpha and 
beta emitters Although it has not been 
studied m as great detail, the chmcal pat- 
tern also appears to be similar after treat- 
ment ivith gamma rays, fast neutrons, and 
slow neutrons External beta rays may 
cause skin effects similar to those produced 
by penetratmg rays, but they probably kill 
by different mechamsms 
II Nearly every organ system is af- 
fected by lethal doses of every ty^e of radia- 
tion It has long been known that the 
most sensitive systems are the blood-form- 
ing organs, tlie gastro-mtestmal tract, and 
the gonads Penpheral circulation and 
heart are also affected Terminally there 
may be damage to the kidneys and even to 


the central nervous system Some of these 
effects are probably direct, and some mdi- 
rect, as a result of toxic agents, or of 
hypoxia, infecbons, and other secondary 
factors 

III No smgle dmical reaction is pe- 
cuharly specific for irradiation damage A 
similar pretemunal course, with leukopema 
and high sensitivity of dividmg cells, is 
found with such toxic agents as the mtro- 
gen mustards, the acute tenhmal course 
with fever is similar m acute infections and 
many diseases There are stnkmg similan- 
ties to anaphylactic diock, and many of 
the delayed ^ects of irradiation can be 
dupheated by vanous toxic chemicals, 
e g , anenua m benzol and phenylhydrazme 
poisomng and tumor mduction by coal tar 
denvatives 

rV The clinical picture and the con- 
ditions resultmg m death vary with the 
dose rate and the duration of exposure for 
both external and mtemal radiation If 
an animal survives one depression with a 
given set of symptoms, it is hkely to die 
later from a different mechanism 

A senes of chmcal patterns leadmg to 
death after irradiation have been identified 
as follows 

(1) Immediate death at very high doses 
and high dose rates, with general cellular 
destruction 

(2) Imbal shock-hke death seen withm 
forty-eight hours after x-uradiation m 
some rabbits and chickens Imtial irradia- 
tion sickness is detectable but less severe 
in other speaes General symptoms of the 
imtial reaction are prostration, vomitmg, 
diarrhea, and anorexia In rabbits there 
IS also marked fall m blood pressure, and 
m rabbits and chickens granulocytosis and 
lymphopema develop There are vasodila- 
tation, eryhhema, and generally gastro- 
mtestmal dysfunction 

(3) Early deaths at high doses m dogs 
and rats (four to slx days) There is evi- 
dence for dehydration, hemoconcentration, 
and much gastro-mtestmal damage, there 
IS also a leukopenia 

(4) Acute deaths caused by irradiation 
which comprise most of the deaths from all 
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types of lomzmg radiations (except exter- 
nal beta rays), occur rune to twenty-one 
days after treatment Leukopema is se- 
vere, there is evidence of extensive tis- 
sue breakdown, a tendency to bleeding, 
high sedimentabon rate, slight anemia, and 
altered water balance The termmal condi- 
tion IS one of toxemia with fever, elevated 
heart rate, lowered albumm and elevated az 
and <xi globuhns and /S globuhn-fibnnogen 
(dog), high serum non-protem mtrogen, 
mcreased serum protein, cardiovascular 
failure, etc 


suited from gamma and \-irradiation, leu 
kemias have been accelerated in appearance 
by penetratmg irradiation, skin carcmo 
mas have resulted from external beta radi 
ation, bone sarcomas appeared after pro- 
longed irradiation with Sr*®, Pu, and Ra 

(b) Premature "aging,” emaciation, and 
probably numerous other types of chronic 
irradiation mjury lead to death after pro 
longed exposure at low dose rates 

University of Illinois 
Urbans 111 


(5) Subacute pathological changes lead- 
mg to death Five types have been seen 

(a) Aplastic anemia m dogs dying from 
12 5 r daily, m a goat at an intermediate 
dose of Sr®®, and m one dog treated with 
Pu 

{b) Hyperplastic macrocytic anetma 
seen m patients poisoned with radium 
(Maitland) 

(c) Liver degeneration caused by Pu and 
radioactive cenum m rats and mice (Brues 
and Lisco) 

(d) Emaciation, particularly m rabbits 
after single doses of x-radiation and m one 
dog after Pu 

(e) Bone and bone-marrow lesions as 
described m radium poisonmg (Martland, 
Noms) 

(6) Chrome irradiation deaths (a) Tu- 
mors constitute an important cause of 
chronic death Ovarian tumors have re- 
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SUMARIO 

* 

Sucesion CHmea de loS Efectos Fisiologicos de lo Radiacion Yomzante en los Aiumales 


De los expenmentos desentos eu este 
trabaio deddeese que 

(1) Muestran tma accidn elfmea seme- 
jante las radiaciones yomzantes de todo 
gdnero, ya se trate de radiaadn externa 
penetrante o de radiacidn mterna pro- 
cedente de sustanaas depositadas 

(2) Casi todos los aparatos o sistemas 
orgdmeos son afectados directa o induecta- 
mente por dosis letales de radiaciones de 
todo g4nero, pero los mbs sensibles son los 
drganos hematopoydticos, el tubo gastro- 


intestmal y los gonados Tambi6n se afec- 
tan la circulaadn penfdnca y el corazdn, y 
al final pueden lesionarse los nnones y 
hasta el sistema nemoso central 

(3) No existe mnguna reacadn clfmca 
umca que sea propiamente especffica para 
las lesiones debidas a la irradiaadn 

f4) El cuadro clfnico y las condiciones 
que culminan en la muerte varfan de 
acuerdo con la dosis y la duracidn de la 
exposiadn tanto con la radiacidn externa 
como con la interna Vanos cuadros 



VoL49 


Physiological Effects of Ionizing Radiation 


313 


cHmcos que termman en la muerte postir- 
radiatona han sido identificados muerte 
mmediata tras dosis muy altas y muy 
seguidas, acompafiada de atdlisis general, 
muerte pareada al estado de cheque miaal 
en t6nmno de cuarenta y echo horas en 
algunos arumales, muerte temprana (en 
cuatro a seis dias) en perros y ratas, con 
agnos de deshidrataadn, hemoconcentra- 
a6n, extensas lesiones gastromtestmales 
y leucopenia, muerte aguda, que com- 
prende la mayor parte de las muertes de- 
bidas a toda clase de radiaadn yomzante 
(excepto los rayos beta extemos), de nueve 


a vemtifm dias despu6s del tratamiento, 
con grave leucopema, signos de extensa 
histdhsis, propensidn hemorrdgica, entro- 
sedimentaadn elevada, leve anemia y dese- 
quihbno hidneo, muerte debida a altera- 
aones patoldgicas subagudas en forma de 
anemia apldsica, anemia macroatana hi- 
perpldsica, degeneraadn hepdtica, emaaa- 
ci6n y lesiones de los huesos y la mfedula 
6sea, muertes asoaadas a la irradiaadn 
erdmea tras prolongada exposiadn a dosis 
bajas, presencia de tumores, “envejea- 
nuento” premature, emaciaadn y otras 
lesiones erdmeas debidas a la irradiaadn 




Effects of Total Surface Beta Irradiation^ 

JOHN R RARER, Ph D 
University of Chicago 


P RIOR TO THE development of the ura- 
mum cham reaction and the possibihty 
of obtaimng large quantities of artifiaally 
produced radioactive isotopes as a direct 
or mdirect result of this reaction, direct 
experimentation on the biological effects of 
beta rays were of necessity limited by the 
availabihty of pure beta-emittmg sub- 
stances It has long been assumed, however, 
that beta rays would produce m biological 
systems effects identical with those pro- 
duced by x-rays and gamma rays, smce the 
latter radiations expend their energy by 
the ejection of high-speed electrons from 
the atoms of the biological material in 
which they are absorbed The vahdity of 
this assumption has recently been mdicated 
by the writer and others at Chnton Labora- 
tones m two biological materials which 
were small compared to the range of beta 
particles fern spores and eggs of the frmt 
fly. Drosophila melanogaster With larger 
biological objects, however, the distnbu- 
tion of energy absorption differs markedlj'- 
between beta rays and the more penetrat- 
ing electromagnetic radiations, and con- 
sequent differences in effect are to be 
expected In the irradiation of laboratory 
animals ivith beta rays from external thick 
phosphorus’- sources, all of the energy is 
absorbed m a superficial layer of tissue 
which m the mouse composes about one- 
third of the animal’s volume, m the rat 
about a sixth, and m the rabbit only about 
one-twentieth Thus, in effect, total sur- 
face irradiation with beta rays furnishes a 
means of studymg the effects of high doses 
of an ionizing radiation delivered almost 
exclusively in larger ammals to a smgle 
organ, the skm (Fig 1) 

“Envelope” or "cosme” thick phos- 


phorus*^ sources were used for the inadi 
ation of laboratory animals The exposure 
chambers consisted of plasbc boxes lined 
xvith panels of phosphorus-Bakehte which 
were activated m the Chnton Pile b) the 
reaction P’^ (ny) P*- An animal confined 
withm such an emittmg enclosure receiiTd 
an equal dosage of beta rays over its entire 
surface 

In order to explore fully the effect ot 
energy absorption distnbution on biolog 
ical ^ect, laboratory animals, including 
mice, rats, gmnea-pigs, rabbits, and on^ 
day-old baby rats, were exposed at graded 
doses m sufiScient numbers to estabhsh the 
pattern of effects m each speaes It wiD 
be possible here to give only a bnef sjmop- 
sis of the major hues of endeavor and to 
point out some of the more significant r^ 
suits which were obtamed m this work 
Due to the superfiaal absoiption, irradi 
ation with beta rays m doses below ths 
acute lethal range results m greater gross 
and superficial damage than that following 
irradiation with the more penetrating 
rays or gamma rays The pattern of gross 
damage can best be shown by the mcidence 
of the various effects, with time following 
irradiation, m a group of ammals which 
received identical doses (Fig 2) A single 
dose of 4,000 rep (roentgens equivalent 
physical) dehvered m about an hour, first 
produces visible damage m tmee about a 
week after irradiation, at which time the 
eyehds become mflamed, the eyes water) 
and, in a large percentage of mdmduals, 
sealed shut A few days later, epilation 
around the eyes and snout becomes ewdent, 
and by the end of three weeks all animals 
are similarly and conspicuously affected 
A slight erjdhema on the feet and ears 


I 'Thf work reported herein was done bj the author Cpl K K Barnes Dr R E ZirUc Dr J E Wlrth and 
_ „ T piirtis at Clinton Laboratories Oak Ridge Tenn under the Manhattan Project This paper is a 
C nf material to be published in the Plutonium Project Record of the Manhattan Project Technical 

bnu ’^’^^resented at the Thirty second Annual Meetrag of the Radiological Society of North Amenca Chicago 

m Dec 1-13 1946 
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Fig 1 Depth dose of beta rays of phosphorus” m the skin of the rabbit. 


develops m about a third of the animals 
dunng the second and third weeks, after 
'vhich it disappears Hyperemia and sub- 
sequent drying of the ear tips first appear 
during the third week and are later ob- 
served m most of the animals , recovery is 
complete m most cases but m a few mdivid- 
uals there is complete loss of the tips of the 
Extensive, and frequently severe, 
epilation over the entire trunk of the ara- 
roal begins durmg the fourth week after ir- 
radiation and persists for many months 
Concurrent with epilation there may be 
local desquamation, and the ulcerated 
■ areas thus produced frequently persist un- 
hl the death of the animal 
These progressive changes can perhaps 
' l>c followed more easily m the pictorial his- 
‘ fory of a mouse which received 5,000 rep of 
Ircta rays on Oct 31, 1944 (Fig 3) The 


first photograph m this history was taken 
two weeks after irradiation and the eyes 
have opened foUowmg earher closure Par- 
tial recovery from epilation on the trunk 


and head is evudent at sue weeks, but sub- 
sequent photographs show that such re- 
covery IS not permanent Ulceration, first 
evident at six weeks on the flank, became 
more extensive and more severe durmg the 
remaimng hfetime of the animal Heahng 
and subsequent breakdown of the skm to 
form large ulcerated areas are shown stnk- 
mgly m this history In the eyes of all 
sunuvors of groups of rmce irradiated with 
more than 3,000 rep of beta rays a pro- 
nounced opaaty developed flve to six 
months after exposure, and from this effect 
there u as no recovery 

Lower doses of beta rays produce m mice 
essentially the same effects as those dis- 


316 


John R Raper 





NUMBER OF SURVIVORS 

Fig 2 Graphic siimmiry of damage in mice follomng a single dose of 4 000 rep of beta rays 


cussed for the range 4,000-5,000 rep, but than any of the other speaes studied At 
in lower incidence and of less seventy The doses in the acute lethal range the sunn 
early effects of higher doses are identical mg animals showed extensive and severe 
with those in the 4,000-5,000 rep range but epdation, but there was no ulceration or 
paradoxically develop somewhat more loss of ear tips 

slowly than at lower doses, and death occurs The pattern of superfiaal damage in rah- 

before many of the symptoms are manifest bits at different doses is shown m Figure o 
After doses of 10,000-15,000 rep few of the From these photographs it is clear that the 
ammals show any superficial effect other effects are similar to those produced m 
than watery or closed eyes at the time of other species by beta rays, but that the 
death, ten to twenty days after irradiation localization pattern of most severe damage 
In rats the effects of beta irradiation are differs from those of both mice and rats 
similar to those descnbed for mice Two At very high doses, 20,000 rep and greater, 
important differences have been noted, only closure of the eyes and severe mflam 
however (1) to produce comparable dam- mation of the snout region occur before the 
age m the two species, a higher dose, almost death of the animal 

double, IS required for the rat , (2) the re- Total surface beta irradiation exerts an 
gion of most severe epilation and ulceration acute lethal action m each speaes at a 
IS charactenstically different In the rat, characteristic dosage The mam wave of 
the head, a medial dorsal band along the mortality occurs at a somewhat later post- 
some and the base of the tail are particu- irradiation time than following irradiation 
larly sensitive (Fig 4) with x-rays or gamma ra 3 ^s, and for lethal 

Guinea-pigs are less seriously affected studies with beta rays fort> -fi\ e days has 
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Fig 4 Gross effects of total surface irradiation with beta rays on rats, exposed to 5 (XK) rep on Oct 28 1944 


ical effects with dose of ionizing radiations the animal, varied roughly as the size of 

As shown in Figure 6, the critical dosage the animal The median lethal dose, or 

ranges, as measured m air at the surface of ld 50, for each speaes, the dose required to - 





rig 5 Gross effects of total surface irradiation mth beta rays on rabbits the dwes and incubati^ periods 
areas follows 1 3,000 rep, 10 weeks 2 6 000 rep, 10 weeks 3 7 500 rep, 10 weeks 4 16 000 rep, 7 

weeks 6 16 000 rep 11 weeks 6 26 000 rep, 19 days 




kill 50 per cent of the animals ivithin forty- 
five days after exposure, was found to be as 
follows 


Baby rats 

Mice 

Rats 

Guinea pigs 
Rabbits 


2,200 rep 
4,700 rep 
7,500 rep 
7 750 rep 
c 17,000 rep 


For companson with beta rays, survnval 
studies were performed mth gamma rays 
on eacli of the five different speaes, and 
the median letlial doses which were estab- 
lished are as follows 


Baby rats 

510 r 

Mice 

840 r 

Rats 

1,280 r 

Guinea pigs 

310 r 

Rabbits 

1,500 r 

The lethal action 

of beta rays must 


necessarily be brought about by an over-all 
mechamsm which differs at least in detail 
from that of death induced by penetratmg 
radiabons, smce all of the energy of the 
beta rays is absorbed in a superfiaal layer 
of tissue whose mass is small relative to the 
total mass of the animal Further analysis 
of comparative lethal effects of external 
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Fig 6 Survival curves following graded doses of beta rays administered to the entire body surface 



sorb^ energy as beta rays and gamma raj's required 
to kill 50 per cent of exposed individuals 

beta irradiation on a senes of animals vary- 
ing greatly m size and a companson between 
beta-mduced effects and those produced by 
penetratmg radiations indicate a number of 
relationships of some mterest 

Such analysis and comparison can be 
made only if the vanous doses of beta 
rays and v- or gamma rays are reduced to 


eqmvalent urats of energy absorbed The 
umt chosen is the gm rep, or that amount 
of radiant energy absorbed m a gram of 
tissue to give a uniform dose of one roent- 
gen eqmvalent physical, or 83 ergs 
The total amount of gamma ray energy 
absorbed to produce 50 per cent killmg is 
simply the product of the median lethal 
dose, in r, times the weight of the animal 
in grams The total amount of energy ab- 
sorbed as beta rays to produce the same 
effect is given by the product of the median 
lethal dose in rep times the surface area of 
the animal in square centimeters divided 
by the absorption coeffiaent of the partic- 
ular beta ermssion used 

The total beta/total gamma ratios for 
lalhng m the vanous species vaned from 
0 84 m the rat to 3 24 m the gmnea-pig 
Interestmgly enough, these ratio values 
for the different ammals vaned as their re- 
spective sensitivities to gamma rays or in- 
versely as their gamma ray median lethal 
doses Thus it was mdicated that beta 
rays, a stnctly superficially absorbed radia- 
tion, bnng about their lethal action by^ a 
total mass or volume effect, while gamma 
rays, which irradiate all elements of tlie 
body more or less uniformly, do not 

For beta rays this relation may be ex- 
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pressed the total energy absorbed to pro- 
duce 50 per cent killing is directly propor- 
tional to the weight of the animal The 
accuracy of this relationship is tested m 
Figure 7 where the log total energy of beta 
rays in gm rep (ordinates) is plotted against 
the log average weight of the animal species 
studied (absassae) ^ The survival of mice 
foUowmg graded doses of beta rays from 
strontium®^ mdicated total energy absorp- 
tion for 50 per cent kiUmg m very close 
agreement with the predicted value This 
would seem to have sigmficance m view of 
the appreciably lower average energy of 
the beta ermssion of strontium®® than that 
of phosphorus®* used in the extended se- 
nes For companson with beta rays com- 
parable pomts for gamma rays are mcluded 
m this graph The total absorbed energies 
of gamma rays required to produce 50 per 
cent killin g show a general proportionahty 
with size, but two of the points, those for 
baby rats and gumea-pigs, have values 
much less than half those required to satisfy 
the relationship estabhshed for beta rays 
Acute doses of beta rays below the cnti- 
cal lethal range also have a marked effect 
on the longevity of animals This relation- 
ship has been worked out only in the case 
of mice, smce only with this speaes have 
enough individuals been irradiated to fur- 
msh rehable data In Figure 8 is shown 
the relationship between dose of external 
beta rays and the time required for 50 per 
cent of the animals to die Two different 
mechamsms are apparently involved (1) 
acute radiation death, m which changes in 
dose have neghgible effect on the time of 
death, (2) delayed death brought about 
probably through reduced resistance and 
by infection of skin lesions In the latter 
case, the time of death is strongly affected 
by variations in the admuustered dose 
A senes of prehminary experiments were 
performed to determme tlie rate and pat- 
tern of recovery from total surface beta 
irradiation in nuce In this study the 
split-dose technic was apphed to recovery 


= relationship extrapolated to an animal th 
size of man would indicate a median lethal surface dos 
of about 60,000 rep of beta ni>s 



Fig 8 Effect of dose of beta rays on the time of 
survival of mice 


as tested by lethal effects A condition- 
mg dose of 3,000 rep, the greatest dose 
which would resu t in no kiUmg within 
forty-five days after irradiation, was fol- 
lowed at various time mtervals up to six- 
teen weeks by graded test doses of beta 
rays The variation m total dose required 
to produce 50 per cent kilhng at the differ- 
ent tune intervals gave a measure of the 
recovery which had occurred between the 
conditiorung and the test doses 

The resultmg survival curves for each of 
the different tune mtervals are shown m 
Figure 9 At each spht-dose mterval the 
total median lethal dose is significantly 
greater than that for a single exposure, 
4,700 rep When the recovery at each 
time mterval is calculated and plotted 
against time, the resultmg curve gives the 
pattern of recovery from potentially lethal 
damage (Fig 10) 

Recovery is at first very rapid, two- 
thirds of the effectiveness of the condition- 
mg dose having been lost at the end of the 
third day and complete recovery having 
been attamed by the end of the eighth day 
Beyond the eighth day there is an over- 
compensation, that IS, test doses greater 
than the standard ld 50 (4,700 rep) are 
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Fig 9 Survival of mice foUoiviiig dl^^ded doses 
of beta rays Survival values given obtain at forty- 
five days after the second exposure 


required to kill 50 per cent of the animals 
wi thin forty-five days A maximum re- 
covery of 123 per cent is reached at forty 
days, and thereafter there is a loss of re- 
covery, f allin g- to 110 per cent at one hun- 
dred and -twelve days 

There is no obvious explanation of this 
over-recovery Histological studies have 
shown a marked thickemng of the skm fol- 
lowing a smgle dose of beta rays, but such 
thickenmg is only apparent four to five 
weeks after irradiation, whereas the over- 
compensation begins as early as eight days 
after exposure 

Another approach toward an eluadation 


of the mechamsm of beta-ray lethal action 
has been through the detemnnation of the 
degree of additivity of the radiobiological 
effects of beta and gamma irradiation m 
mice The lethal studies, bnefly described 
above, would mdicate that the mechanisms 
of lethal action of the two radiations have 
at least some common features Further- 
more a number of recent papers have shown 

that the effect of different lonmng radia- 
tions are completely additive in producmg 
biological effects, proinded ^e en- 
erg^^ absorption distribution of the two 


radiations is comparable Irradiation of 
mice -with both beta rays and gamma rays 
•was indicated as a means of deter minin g 
the effect of major differences m the locale 
of duect tissue damage 

A number of prehmmary experiments m 
which the exposures to the two radiations 
were made at different times (a maximum 



the lethal effect. 

of a few hours apart) gave mconclusive re- 
sults In these cases it was apparent that 
recovery from damage inflicted by the first 
administered radiation was appreaable 
but, unfortunately, adequate data for the 
proper correction for recovery was unavail- 
able A subsequent senes, in which the 
two radiations were admmistered simul- 
taneously, thereb)'- avoidmg the problem 
of recovery, demonstrated defimte additiv- 
ity 

On the basis of absorbed energy, the 
lethal studies descnbed abo\ e showed that 
in nuce gamma raj'S are 1 1 5 times as effec- 
tive in producmg lethal action as beta raj s 
Since the sumval cun^cs for the tv o radia- 
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tions are very similar, it is possible to estab- 
lisli a standard base curve which represents 
the expected survival for any combmation 
of added doses of beta rays and gamma 
rays assummg that their effects are com- 
pletely additive From the standard base 
curve a zero additivity curve can be con- 
structed for dosages of beta and gamma 
rays m any proportion by plottmg added 
dose, m effectiveness umts, agamst the 
product of the percentage survivmg each 
dose separately A plot of observed sur- 


Blood studies on rabbits which received 
total surface irradiation with beta rays, m 
doses rangmg from 1,500 rep to 59,000 rep, 
revealed no direct effect on the cellular con- 
stituents of peripheral blood Sporadic 
mcreases of heterophils beginning three 
weeks after irradiation with mtermediate 
doses, 10,000 and 15,000 rep, comaded with 
severe infection of ulcerated skm No 
evidence of mdirect effect on white blood 
cells was found nor was there any evidence 
to substantiate the claim of lymphocyte 



Fig 11 Survival of mice foUowmg simultaneously added doses of 
beta rays and gamma rays Doses are given in an effectiveness ratio of 

Ip/ly 


vivals agamst such curve pairs constitutes a 
sensitive test for additivity 
In Figure 11 the percentage surmval m 
ea of six groups of 24 mice (ordmates) is 
p otted against added dose of beta and 
gai^a ra^-^s m effectiveness umts (absas- 
saej along with the complete and zero ad- 
tinty curees The best curve drawn 
ough these experimental pomts falls 
a most precisely halfw'ay between the two 
test cun'es and indicates 50 per cent addi- 
nty of the effects of the two radiations 
m causing lethal action in mice 


stimulation by superfiaal irradiation 
The lack of effect of beta irradiation on the 
peripheral blood is considered to be consist- 
ent with the physical properties of the 
radiation and the anatomical features of 
the rabbit 

Smgle sublethal total surface doses of 
beta rays mduced the formation of tumors 
m significant madence m rmce and rats, 
but produced none m either gumea-pigs or 
rabbits Tumor mduction was particu- 
larly stnkmg in the case of rats (Sprague- 
Dawley albmos) at doses of 4,000 and 5,000 
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rep All of the animals exposed to these 
doses of beta rays developed a great mul- 
tiphcity of tumors belongmg to practically 
every type of skm abnormahty known, 
but with this Dr Henshaw’s paper will 
deal m more detail (see p 349) 

Many of the experiments performed to 
detemune the effect of total surface beta 


irradiation were exploratory in nature and 
none can be considered as totally adequate, 
but they do give, I think, the general pat- 
tern of effects and pomt the way for more 
elaborate and carefully controlled work in 
the future 

Botany Department 
University of Chicago 
Chicago 37, 111 


SUIVIARIO 

Electos de la Inadiacidn Beta Superficial Total 


Par virtud de su absorcidn superficial 
los rayos beta a dosis infenores a la esca’a 
letal aguda producen mayores lesiones 
macroscdpicas y superficiales en los ani- 
males de laboratono, que los rayos X 
mds penetrantes y que los gamma En 
los ratones, ratas y conejos provocaron 
oclusidn de los ojos, depilaadn y hlceras, 
pero en su locahzacidn la depdaadn y 
ulceraadn tomaron una forma tipicamente 
distinta en cada espeae La prmapal onda 
de mortahdad sobrevmo algo mis tarde 
que despu4s de la irradiaadn con rayos X 
o gamma La dosis letal media (dl 50) 
van6 toscamente conforme al tamaflo del 
ammal de 2,200 ref (roentgens eqmva- 
lentes flsicos) en las ratiUas a 17,000 ref en 
los conejos 

Una comparaadn de la dosis letal media 
de rayos beta y gamma reveld que la 
raz6n de beta total/gamma total en las 
diversas especies vanaba en proporcidn 
duecta a su respectiva sensibihdad a los 
rayos gamma o mversa a la dosis letal 
media de rayos gamma para la especie 
dada, mdicando que los rayos beta, con su 
radiaadn absorbida absolutamente en la 
superficie, ejercen su acci6n letal por un 
efecto total en masa o volumen, en tanto 
que los rayos gamma, que irradian mSs o 
menos por igual todos los elementos de 
cuerpo, no acthan as! 


Los estudios de la longevidad en los 
ratones mostraron que los cambios de dosis 
ejerclan poco efecto en lo referente a 
muerte aguda por irradiaadn, pero si afec- 
taban intensamente el momento de la 
muerte tardia, debido, presuntamente, a la 
menor resistencia e infeca6n de las lesiones 
cutdneas 

Los expenmentos prehmmares con una 
t€cnica de dosis dividida para detemnnar 
la veloadad y forma de la reposici6n en 
los ratones despu4s de admunstrar una 
dosis de acondiaonamiento, revel6 que la 
reposiadn era rdpida al pnncipio y com- 
pleta al cumphrse el octavo dia, desde 
cuya fecha se observaba hipercompensa- 
ci6n, es dear, que se necesitaban dosis de 
ensayo supenores a la dl 50 estableada 
para dicha espeae (4,700 ref) para matar a 
50 por aento de los animales en t6nmno de 
45 dias 

La aditividad del efecto radiobioldgico 
de los rayos beta y gamma en su acci6n 
letal sobre los ratones resultd ser de 50 por 
aento 

Los estudios ejecutados en los conejos 
no revelaron efecto alguno de los rayos 
beta superfiaales totales sobre los elemen- 
tos de la sangre penfdnca Evocaron 
oncogema en los ratones y ratas, pero no. 
en los conejos o cobayos 
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A n investigation of the assimilation, 
distribution, retention, and excretion 
of fission products and the heaviest ele- 
ments in the rat has been conducted at the 
Crocker Radiation Laboratory of the 
Umversity of Cahfonua These studies 
were initiated Oct 15, 1942, and are con- 
tinuing at the present tune An extensive 
survey has been made of the metabohsm 
of twenty different radio-elements This 
project has been earned forward by 
Dorothy Axelrod, M A , Asst Prof D 
H Copp, M D , Ph D , Josephine Crowley, 
AB , Harvey Fisher, AB , Ph D, Henry 
Lanz, Jr , A B , Kenneth G Scott, A B , 
L Van Middlesworth, Ph D , and the 
author Dunng the early phases of the 
work, we were fortunate m havmg the 
advice and aid of Professors I L Chai- 
koff, D M Greenberg, and their asso- 
ciates, who assisted the program matenally, 
particularly m the studies with stron- 
tium, banum, and cesium Also with 
the group, dunng the war, were Assoc 
Prof Roy Overstreet and Asst Prof 
Poms Jacobson, whose contnbutions m- 
oluded the radiocheimcal preparations 
Jiecessary for the tracer studies We 
acknowledge with gratitude the facilities 
«at were extended to us by Prof Ernest O 
Laurence to do this work in the Radia- 
lon Laboratory, the constant advice 
Md encouragement given to us by Dr 
obert S Stone and his colleagues of the 
Health Division in the Plutomum Project, 
me assistance and counsel from Dean S 
L Warren and his staff, the help of the op- 
iating crew of the 60-mch cyclotron for 
me preparation of most of the radio- 


elements used m these studies, and the co- 
operation of Profs W M Latimer, G T 
Seaborg, and their assoaates m providing 
certam key radio-elements for these stud- 
ies, notably neptunium, plutomum, amen- 
cium, and cunum 

INTRODUCTION AND METHODS 

Dunng the early phases of the develop- 
ment of the Plutomum Project, it became 
apparent that one of the most senous prob- 
lems to be encountered was the protection 
of personnel working m this field agamst 
the immense quantities of radiation and 
radioactive matenals produced by the 
cham-reactmg pile The most important 
hazard that anses from the release of 
nuclear energy are radiations produced 
directly from fission and subsequently 
emitted by the resultant fission products 
and plutomum The fission products can 
produce injury either as an external source 
of radiation or, if they gam entry mto 
the body, by actmg as an mtemal radio- 
active poison, qmte analogous to radium 
poisomng This latter consideration is a 
major concern, smee the amounts re- 
quired withm the body to produce mjur- 
lous effects are mmute compared to the 
quantities necessary to mduce damage by 
external beta and gamma irradiation 

A companson with the history of the 
radium mdustry gives an mdex of the mag- 
mtude of the problem presented by fission 
products and plutomum to the medical 
protection program of the Plutomum 
Project A total of approximately one 
kilogram of radium has been isolated since 
Its discovery fifty years ago Dunng this 


W-TIOS-eng-IS-A for the Manhatta 

'^Prison m o Manhattan Projee 

Chicago. Ill . Dec l-<5 1046 ^ "'rtl -second Annual Meeting of the Radiological Societj of North Americi 


325 



326 


Jos G Hamilton 


September 1947 


interval, a large number of mstances of 
radium poisomng have been recorded 
which arose from workmg with what 
now seems to be, by comparison, a tnfhng 
amount of radioactivity The cham-react- 
mg piles at Hanford have produced kilo- 
gram quantities of plutomum which had 
to be isolated and purified by a very 
elaborate and compheated senes of chem- 
ical processes At the same time, a com- 
parable mass of fission products was 
created, m the piles, and the amount of 
radioactivity from these fission products 
with moderately long half-hves was in 
the range of hundreds of megacunes 
Thus, one can see the magmtude of the 
problem as presented m relation to possible 
poisonmg from fission products and, of 
course, plutomum 

The fission of uramum results m the 
production of thirty-four radioacbve ele- 
ments, extendmg from zme to europium, 
and there have been identified nearly two 
hundred radioactive isotopes of this large 
number of elements that anse from fission 
Smee the possibihty of entry of these 
fission products mto the body had to be 
considered as one of the prmapal hazards 
to those workmg m the field of atonuc 
energy, it was necessary to secure informa- 
tion as to the absorption, distribution, 
retention, and excretion of these radio- 
active materials In addition to evalu- 
atmg the metabohe characteristics of these 
substances, it was necessary to dupheate 
as nearly as possible, with laboratory 
animals, the maimer by which fission prod- 
uct poisomng imght occur This included 
a study of the behainor of these radio- 
elements foUowmg their mtroduction into 
the body by the three major portals of 
entry, namely inhalation, oral ingestion, 
and through cuts and abrasions of the 


intact skin 

Another pomt, aside from the problem 
of the quantities of the fission products, 
ivas the fact that knowledge had to be 
obtamed concermng the behawor of a 
laree number of different substances whose 
patterns of metabolism differ not only 
from radium, but from one another ^o 


satisfactory estimates or predictions of 
the possible metabohe characteristics of 
most of the fission products could be made, 
smee most of these substances are radio- 
active isotopes of elements concermng 
whose metabohe properties very httle was 
known In other words, there were no 
rehable data available that could make it 
possible m most instances to predict which 
of the fission products would be absorbed 
from the digestive tract and rapidly ehmi 
nated, once havmg gained entry into the 
body, and which ones might be selectively 
deposited and retamed m some vital struc- 
ture Actually, there was only one fission 
product, radioiodine, that had received 
sufficient study with regard to its metabohe 
properties, pnor to 1942, to permit a rea- 
sonable evaluation of the amount that 
could be tolerated within the body with- 
out produemg damage (1) A second fis- 
sion product, radiostrontium, had been 
studied before 1942 (2, 3), but not m 
suffiaent detail to satisfy the requirements 
of the medical research program of the 
Plutomum Project The nature of the 
metabohe charactenstics of the other 
fission products at that date was essen- 
tially a completely unknown quantity 
The radioactive isotopes of these fission 
product elements were mdividually pre- 
pared and m the carner-free“ state (4) 
This latter precaution, which rendered 
considerably more difficult the preparabon 
of these materials, was necessary smee 
the fission products arise m the earner- 
free state m the chain-reacting pile and 
it was deemed essenbal that the specific 
acbvibes of the matenals employed in the 
tracer expenments at Berkeley be com- 
parable to the specific acbmbes of the 
fission products that might be encountered 
by workers in the Plutonium Project 
The fission products prepared, isolated, 
and subjected to metabolic study included 
stronbum, j’tbium, zirconium, columbium, 
ruthemum, tellunum, iodine, xenon, ce- 
sium, banum, lanthanum, cenum, praseo- 

’ The term carrier free signifies that the radio- 
clement ivas not diluted inth measurable quantities 
of the stable non radioactise form of the same clement 
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dymium, and element 61 ^ Currently, 
these studies are bemg extended to include 
some of the less abundant fission products, 
notably arsemc, technetium (element 43), 
silver, cadmium, mdium, tm, and anti- 
mony Later, it is planned to complete 
the mvestigation of the entire hst of fission 
products Those fission products selected 
for the experiments described m this paper 
were restricted to the radio-elements that 
occur m greatest abundance from fission 
and which have relatively long haJf-hves 
In addition to the fission products, it 
was necessary to evaluate by similar tracer 
studies the potential dangers from plu- 
tomum poisomng This element is radio- 
active and has a half -life only fifteen times 
greater than radium In addition, the 
quantities to be isolated, punfied, and 
used for a variety of purposes were con- 
siderable, to say the least Later, several 
other of the heaviest elements, commonly 
called the actmide elements, which extend 
from actmium through cunum (element 
96) were mcluded for study These sub- 
stances either arise directly m the cham- 
reactmg pile or appear m certam phases 
of the atomic energy program and present 
potential health hazards because they all 
share the common property of radioactiv- 
ity The members of this group sub- 
jected to metabohc study at Berkeley to 
date mclude thorium, protoactmium, nep- 
timium (element 93), amencium (element 
95) , and cunum Tracer studies with 
uramum were done elsewhere (5, 6) 
As has been emphasized m the precedmg 
paragraphs, it is obvious that the first 
step in the evaluation of the hazard to 
health presented by the possible entry 
uito the body of both the fission products 
and the actmide elements was to study 
tlieir metabohsm 

The tracer studies have included a 
survey of the metabohsm of the fission 
products and plutomum in the rat follow- 
uig oral ingestion, inlialation, and paren- 
teral injection The absorption, distn- 

’ Elcnicnt 01 ^^luch docs not exist in a known stable 
form in nature was prepared at the Clinton Labora- 
toncs OakRid(;e Tcnn 


bution, retention, and excretion were m- 
vestigated for each substance Extensive 
radioautographic studies were made of 
those organs m which a high degree of 
selective localization took place m order 
that a correlation could be made between 
the accumulation of the radio-element 
with the nucroscopic anatomy of the tissue 
The experimental animals employed for 
the tracer studies were adult male and 
female rats The radio-chemicaUy pure 
and earner-free individual fission prod- 
ucts and plutomum were administered by 
parenteral mjection, stomach tube, and 
intratracheal mtubation m solutions of 
isotomc sodium chlonde The quantity 
of radioactivity admmistered to each am- 
mal was m the range of from 0 5 to 5 0 
microcunes This was done to avoid as 
much as possible any radiation effects that 
might have altered the normal metabohc 
state of the experimental animals 

The rats were mamtamed m speaaUy 
designed metabohsm cages so that the 
feces and unne could be collected sepa- 
rately at daily mtervals The animals 
were sacrificed m groups of from three to 
mne at varymg mtervals after admimstra- 
tion of the different radio-elements The 
usual time mtervals were one, four, sixteen, 
and sixty-four days, although m some 
mstances a few of the studies were less 
extensive, but m the case of plutomum, 
not only were the time mtervals extended 
to nearly one year, but tracer experiments 
were made of this element m each of its 
prmcipal three valence states, namely, 
plus 3, plus 4, and plus 6 Twelve to 
fifteen organs and tissues were removed 
and them radioactivity determmed as 
well as the fraction ehmmated m the 
excreta 

The pulmonar}’^ mtubation studies, which 
were somewhat quahtative m character 
were extended by a senes of aerosol ex- 
penraents A number of successful pro- 
cedures were developed and employed 
for the production of stable aerosols of 
the earner-free mixture of fission products 
and plutomum m both soluble and msol- 
uble forms Rats were exposed to these 
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P^ciPAL Members of the Long-Lived Fission Products and Certain of 
THE Heaviest Elements in Man and the Rat following Parenteral and Oral Administration 


Radio-Element 

Half Life (S) 

Fission 
Yield (8) 

Oral 

Absorption 

Accumulation 
in Principal 
Organs of 
Retention 

Rate of Elimination 
from Prmcipal Organs 
of Retention (Half 
time m the Body) 

Strontium 







Sr«» 

53 D 

4 6% 

5-60% 

65% Bone 

Bone 

>200 D 

Sr*<’ 

Bamim 

25 Y 


5-60% 

65%, Bone 

Bone 

>2001) 

Ba>*» 

Iodine 

12 8 D 

6 1% 

5-60% 

65%, Bone 

Bone 

> SOD 

JUl* 

Cesium 

SOD 

2 8% 

100% 

30% Thyroid 

Thyroid > 30 D 

Csi“ 

Yttrium 

33 Y 


100% 

45%, Muscle 

Muscle 

15 D 

Y»i 

67 D 

6 9% 

<0 05% 

06%, Bone 

Bone 

>500 D 

Lanthanum 




/66%, Liver 

/Liver 

10 D 


40 H 

0 1% 

<0 05% 

\25%, Bone 

(Bone 

> 26D 

Ce'^' 

28D 

5 7% 

<0 05% 

I 55% Liver 

Liver 

10 D 

Ce''*^ 

276 D 

6 3% 

<0 05% 

25% Bone 

Bone 

>200 D 

Praseodymium 




/30% Liver 

/Liver 

10 D 

Pri43 

13 8 D 

5 4% 

<0 5% 

\40%, Bone 

(Bone 

>100 D 

Element 61 




J50% Liver 

/Liver 

10 D 

6H" 

3 7 Y 

2 0% 

<0 06% 

\30% Bone 

(Bone 

>100 D 

Zirconium 







Zr« 

05 D 

6 4% 

<0 05% 

45% Bone 

Bone 

>100 D 

Columbium 




/40% Bone 

/Bone 

30 D 

Cb« 

37 D 

6 4% 

<0 5% 

126% Blood 

(Blood 

ID 

Ruthenium 







Ru«‘ 

42 D 

3 7% 

<0 05% 

3 6% Kidney 

Kidney 

20 D 

RU105 

1 Y 

0 5% 

, <0 05% 

3 5%, Kidney 

Kidney 

20 D 

Tellurium 







Te'M 

90 D 

0 033% 

' 26% 

15% Blood 

Blood 

16 D 

Te>” 

32 D 

0 19% 

26% 

6% Kidney 

Kidney 

15 D 

Thonum 







Th»n 

24 5 D 


<0 05% 

50% Bone 

Bone 

>200 D 

Protoactinium 







Pa ” 

3 X 10* Y 


<0 05% 

40%, Bone 

Bone 

>100 D 

Neptunium 







Np’« 

2 2 D 


<0 05% 

60% Bone 

Bone 

> 60 D 

Plutonium 







Pu » 

2 2 X 10* Y 


0 007% 

65% Bone 

Bone 

> 2 Y 

Amencmm 




/70% Liver 

/Liver 

10 D 

AmV' 

500 Y 


<0 05% 

125%, Bone 

(Bone 

> 1 Y 

Cunum 




/70% Liver 

/Liver 

10 D 

Cm’« 

150 D 


<0 05% 

|25% Bone 

(Bone 

> 1 Y 

Xenon 



Distnbution proportional to fat content of body, half 

Xe”» 

5 3 D 

4 5% 1 

timet m the body two hours 



’ Human studies (1) t Human studies (9) 


radioactive aerosols, and their absorption, 
distribution, retention, and excretion were 
followed for varying inten^als extending 
for nearly a 3 "ear (7) Radioautographic 
preparations were made of pulmonary 
tissue in both the mtubation and aerosol 
studies 

In addifaon to the experiments out- 
hned above, tracer studies were done 
following the parenteral and oral ad- 
mimstration of thoniun, protoactinmm, 

neptumum, amenaum, and cunura Here, 

the time mtei^’als ranged from one day 
to nearly a year 


RESULTS 

The most important metabohe charac- 
teristics of the fission products and several 
of the actimde elements studied are listed 
in Table I It is seen that most of the 
fission products and all of the actimde ele- 
ments included there are not absorbed to a 
significant degree by way of the digestive 
tract Following parenteral administra- 
tion, they are accumulated in the skeleton, 
and eliminated from this organ very 
slowly Onl}’’ fii e of tlie listed fission 
products are absorbed from the digestive 
tract to a significant degree, notably 
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strontium, banum, tellurium, lodme, and 
cesium Xenon is readily and rapidly 
absorbed through the lungs foUowmg m- 
halation and is as readily ehmmated from 
the lungs Strontium and banum are 
deposited and retamed to a high degree 
by the skeleton lodme is accumulated 


tnbution of strontium, banum, tellunum, 
lodme, and cesium, foUowmg oral absorp- 
tion, is mdistmguishable from them metab- 
ohsm after parenteral admmistration 
With the exception of ruthenium, the re- 
mamder of the fission product senes and 
all of the actmide elements hsted m Table 


UPTQUe or cAEBtee ASEE FISEIOU products eyrHC SEELETOUornxEPT 



Figure 1 


and retamed by the thyroid Tellunum 
shous some accumulation m the kidneys 
and blood, mth a rather rapid rate of re- 
lease from these tissues Cesium is dis- 
tnbuted quite^S'uniformly throughout all 
of the tissues, “^the greatest accumulation 
occumng m the muscle, and it is quite 
promptly excreted The pattern of dis- 


I show a high degree of accumulation and 
prolonged retention by the skeleton as 
^hoim m Figures 1 and 2 In the case 
of lanthanum, cenum, praseodymium, ele- 
ment 61, amencium, and cunum, there is 
an imtially high degree of accumulation 
by the hver, but they are qmte rapidly 
excreted from this organ, presumably by 
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way of the bile (Figs 3 and 4) Except 
for the hver, the content in the soft tissues 
was relatively small following the paren- 
teral admmistration of the fission product 
and actmide elements that are accumulated 
m the skeleton After one month the 
spleen and kidney usually had the highest 


their rates of radioactive decay The 
long-hved fission products that fall mto 
this category mclude Sr*®, Y'S Zr°^ 
Ba^''“, La^®, Ce^^^, and Pr*'*® With the 
exception of lodme m the thyroid, the 
remamder of the fission products listed 
m Table I, namely Ru^”, Te^”, 


UPTMC or ThtOemM PEOTO/tCTMUM UCPTUmUM P/UTOUIUM ^ 



TIUC W Dpyj 
Figure 2 


icentration per gram umt weight, which 
iged from one-tenth to one-quarter that 
bone after two months or more 
It will be noted m Table I that, 

. exception of Cb^^ and possibly Sr^, 
and 61 the rates of elimination 
the different fission products that are 
cumulated m the skeleton are less than 


Te*“, Xe*”, and Cs^^, are rapidly ex- 
creted and at rates greater than their 
half-hves 

The rates of ehmination from tlie 
skeleton of the actmide elements hsted 
m Table I are verj' slow and, m the case of 
plutonium, the excretion m tlie rat falls 
to 0 01 per cent per day of the amount re- 
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mauung m the body withm a year follow- 
ing the intramuscular administration of this 
radioactive element The metabohsm of 
plutomum foUowmg mtramuscular mjec- 
tion IS the same after the admimstration 
of this element as Pu®+, Pu'*+, and Pu*+ 
Tins mdicates that plutomum is con- 


of imdecalcified rat femurs (10)t The 
metabohsm of strontium m the skele- 
ton IS very similar to calaum and, as might 
be expected, the radioautographs revealed 
that the accumulated radiostrontium m 
the femur was qmte evenly distnbuted 
throughout the mmeral structure of the 



verted by the body to one valence state 
regardless of the valence of this element 
n hen administered Considerable e\ndence 
has been accumulated to indicate that plu- 
tonium in tlie body is tetravalent 
Radioautographic studies nere made of 
the distnbution of Sr®^ Zr®", Ce“^ 
Th--®, Pu-”, and Am=‘' m 5-micron sections 


bone (Fig 5) The other radio-elements 
studied by this techmc showed a starthng 
deviation from the pattern of distnbution 
of the radiostrontium Plutomum ex- 
hibits this phenomenon to a marked 
degree, and m Figures 6 and 7 it can be 
seen that most of this element is deposited 
in the penosteum, endosteum, and in the 
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way of the bile (Figs 3 and 4) Except their rates of radioactive decay The 
for the hver, the content m the soft tissues long-hved fission products that faU into 
was relatively small foUowmg the paren- this category mclude Sr*®, Y”, Zr®^ 
teral adnunistration of the fission product Ba^^'’, La^®, Ce^''^ and Pr^^’ With the 
and actnude elements that are accumulated exception of lodme m the thyroid, the 
m the skeleton After one month the remainder of the fission products listed 
spleen and kidney usually had the highest m Table I, namely Ru*“®, Ru*°', Te*”, 


UPTfiec or moEH/M PEOTMCTUMUM UPPWmUM PIUTOUIUM / 



nuc nj Dpys 

Figure 2 

Te^=®, Xe'”, and Cs'“, are rapidly ex- 
creted and at rates greater than their 
half-hves 

The rates of elimination from the 
skeleton of the actimde elements hsted 
m Table I are ver>’’ slow and, m the case of 
plutonium, the excretion m the rat falls 
to 0 01 per cent per day of the amount re- 


Ducentration per gram umt weight, which 
inged from one-tenth to one-quarter that 

f bone after two months or more 

It will be noted m Table I that, 
he exception of Cb»^ and possibly Sr^, 
VH^ and the rates of ehn^ation 

f the different fission products that are 
cc^Ltllated m the skeleton are less than 
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region of the trabecular bone These re- 
sults suggest that the plutomum in the 
trabecular structure is not mcorporated 
m the bone but rather is deposited in the 
covering of the trabeculae The distri- 
bution in bone of yttnum, zncomum, ce- 
num, thorium, and amenaum resembles 


shown m Figures 10 and 11 It is thought 
that the matenal may be m the walls of the 
small blood vessels of the bone 
These studies suggest that accumulation 
of this group of radio-elements occurs 
pnnapally in the osteoid matrix The 
pattern of distnbution does not appear 



Figure 4 


the pattern seen with plutomum with a 
few mmor variations A radioautograph 
of thonum is shown m Figure S and a 
zircomum radioautograph m Figure 9 
Some accumulation of a very spotty char- 
o«urs m tie cortex «,th cert»« 
amenaum. and representative bone radio- 
“ogtaphe or cenum and amencmn are 


to change significantly with time Radio- 
autographs from adult rats that had re- 
caved plutomum nearly a year before 
they were sacrificed showed no essential 
difference m the distribution of that radio- 
element in the bone from studies in which 
the animals were sacrificed a few days 
after its admmistration 
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Xote 


« 1 »*rtfTir»T* 


^,ipi-<; that are absorbed through 

r’.odr"a„~: 

^:?X;m?rbe readdy absorbed through 

the lungs 


These experiments, which were rather 
quahtatne in character, nere 
lowed by a large senes of ^josol studies 
(7) An examination of particle sizes h} 
means of the electron microscope mdi- 
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Fig S Femur from adult rat mjected ^v^th 32 microcunes of thonura and sacrificed after eight daj’S Note 
the smulant) to plutonium AgNQj hematox3Jm and cosin X7 


by cibary action, and appeared in the 
feces The fraction remaining m the 
lungs was elinunated quite slowl}^ Eight 
months after exposure to a FuOi aerosol, 
4 per cent of the total quantity inhaled 
still remained in the limgs Comparable 
values were obser\'-ed with aerosols of 
PuOoCNOj): and the long-hved fission 
products There was ver>- little absorption 
from the lungs and subsequent deposition 


m the skeleton following the inhalation 
of the PuOo and the fission product 
aerosols m an insoluble form However, 
nearly 10 per cent of the plutomum, nhen 
inhaled as an aerosol of Pu 0 :(N 03 ) 2 , 
was absorbed through the lungs in the 
first twenty-four hours and deposited m 
the skeleton Little absorption occurred 
after the first' day From the qualitative 
data obtained by the traclieal intubation 
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Fig 9 


Femur from adult rat injected nith 10 microcuncs of zirconium and sacrificed at 
\ote the similant> to plutonium Ag^O,, hcmato\>Im, and eosin X8 


twenty one dajs 


Studies With the individual fission prod- 
ucts and the Pu 02 (N 03)2 aerosol e\pen- 
nients, it appears probable that the inhala- 
tion of aerosols of soluble compounds of 
all the fission products and the actinide 
elements would result m at least some 
absorpl ion from the lungs 

Radioautographs of pulmonary tissue 
from the itrosol studies (Fig 12) retealed 
that, imnicdiatch after inhalation, Uie 


ULiC 


dv-uNc matenai was deposited m 
bronchial tree and the air sacs Within 
one day the matenal in the bronchial tree 
vamshed (Fig 13), presumably it was 
moved out by ahar}^ action and swallowed 
m the sputum The large fraction remain- 
mg in the lungs was quite evenly dis- 
tnbuted throughout the alveoli, and the 
‘^stnbution showed httle change 
^vlth time The slow and continued re- 
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, of active matenal from the alveob 
lease of , i pnmanly by way 

probably ^ This deduction is 

of the bronc^^^ ^^^,^tion fecal 

based on th^ and the fission 

excretion of P ^ corresponded to 

Sfe— Tof these matenals from 

the lungs 


discussion 

The most interesting aspect o 
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Fig 12 Lung from rat sacrificed imraediatel> after inhalation of aerosol of plutoniura o^idc Note pli 
tonium deposition on the ualls of bronchi and bronchioles and throughout the ah’color structure \o 
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structure of bone, but rather appear to be 
localized in and adjacent to the osteoid 
matrix To date, tlus beha^^or has been 
observed to occur with yttnum, zircomum, 
cenum, thonum, plutomum, and ameri- 
cium In view of certain similanties of 
chemical properties, together with related 
metabohe characteristics, it seems likely 
that comparable patterns of histological 
distribution m the bone will be encountered 
with lanthanum, praseodymium, neody- 
rmum, element 61, samarium, europium, 
actimum, neptumum, and cunum Very 
possibly the same phenomenon will be ob- 
served with columbium and protoactm- 
lum 

The large fraction of lanthanum, cenum, 
praseodymium, element 61, amenaum, 
and cunum deposited m the hver was an 
imexpected findmg This effect was ap- 
parently not due to accumulation of these 
radio-elements by the reticulo-endothehal 
system, since the uptake per gram m the 
spleen ranged from 1/40 to 1/70 of the 
maximum concentration m the hver 
Moreover, the rapid excretion from the 
hver is evidence agamst the deposition of 
these substances in the reticulo-endo- 
thehal system The prediction can be 
made, on the basis of the close similanty 
of chemical properties, that the high level 
of uptake by the hver will be also ob- 
served with neodymium, samanum, and 


This reduces somewhat their hazardous 
nature, but these factors are only quan- 
titative, not quahtative The majontj’’ 
of the actmide senes possess the unde- 
sirable charactenstics of radium in that 
they have both long half-hves and emit 
alpha particles In addition, a number 
of the fission product and actmide eJe- 
ments have been shown to possess the cun- 
ous property of accumulating in the region 
of the osteoid matrix and it is predicted 
that more of these elements will demon- 
strate the same effect As a result of this 
phenomenon, radiations enutted from such 
substances can enter the marrow cavity 
most effectively, smee these elements are 
laid down m a thin layer of tissue adjacent 
to it This situation is particularly serious 
for those materials which emit alpha 
particles, because a large proportion of all 
dismtegrations will result m the bombard- 
ment of the radiosensitive bone marrow 
Radium can be predicted to be consider- 
ably less of a menace for comparable 
amounts of radioactivity than, for example, 
plutomum, for it is presumably distnbuted 
throughout the mmeral structure of the 
skeleton with the result that most of the 
radium alpha particles are absorbed within 
the apatite structure of the bone and only 
a small fraction of the total number of 
dismtegrations can escape to irradiate 
the blood-forming tissues 


europium 

Obviously much work yet remams to be 
done before speculations such as these 
can be transformed mto estabhshed facts 

The practical aspect of the umque be- 
havior of these fission product and acti- 
nide elements that are deposited in bone 
IS worthy of considerable attention In 
the first place, with the possible exception 
of columbnim, all of these substances 
accumulated in bone are released at a 
very slow rate This, of course, places 
them m the category of radium in so far 
as retention m the skeleton is concerned 
Some of them, particularly most fission 
products, have half-hves very much shorter 
Hian that of radium, and they emit 
beta particles mstead of alpha particles 
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SUMARIO 

El Metabolismo de los Productos de Fision y los Elementos Pesados 


Como pnmer tiempo en las justipreci- 
aa6n del nesgo que entrana para la salud la 
entrada, en el cuerpo, por vanas vias, de 
las sustanaas radioactivas producidas por 
la pila de reacaones en cadena, ejecu- 
tdronse en las ratas estudios metabdlicos en 
relaadn con los produc'tos de fisi6n y del 
plutomo y ciertos otros de los elementos 
mds pesados o acbmdas 
Ni la mayor parte de los productos de 
fisi6u ni mnguno de los elementos actinidas 
fueron absorbidos en mayor grado por via 
digestiva, aimque se acumularon en el 
esqueleto, del cual fueron ebnunados con 
mucba lentitud Obtuvi4ronse autorradio- 
grafias de vanos de los radioelementos, 
observdndose que, con excepcidn del es- 


tronao, se depositaban pnnapalmente en 
la matnz osteoidea y junto a la misma, mds 
bien que en la poradn nuneral del bueso 
Esta situaadn reviste mayor gravedad con 
respecto a las sustancias que emiten par- 
ticularas alfa, dado que una gran propor- 
a6n de todas las desmtegraaones dardn por 
resultado el bombardeo de la radiosensible 
m6dula 6sea 

Vanos de los elementos radioactivos se 
depositaron en el Mgado en cantidades 
considerables, pero este efecto aparente- 
mente no se debia a acumulaadn por el 
aparato reticulo-endotebal, observaadn 
esta comprobada por la ripida excrecidn de 
dichas sustanaas por el aparato men- 
aonado 
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O UR GROUP, which consisted of Drs 
Murray, DeBruyn, Pierce, and 
Snider, hliss Rhoades, hliss Heller, my 
•wife, and, for part of the time, Drs Block, 
Conway, Jacobson, and Lisco, exammed 
large senes of animals, exposed to a variety 
of external and mtemal sources of radia- 
tion x-rays, fast and slow neutrons , gam- 
ma rays from radium and from the Chnton 
pile , beta rays from the external phospho- 
rus source mentioned previously in this 
Symposium, and mtemally admimstered 
radium, plutomum, sodium-*', phosphorus’-, 
banum^*''', lathanum^”, strontium®®, radio 
zircomum, yttnum®^, and in a few in- 
stances radio cenum The work was done 
under the general direction of Dr R S 
Stone and was earned out in the labora- 
tones supervised by Dr Kenneth S Cole 
in Chicago and Dr Howard J Curtis at 
Chnton Laboratones 
Most of our experiments were stereo- 
typed Ammals were given the ld50/30- 
days dose and fractions thereof ■with the 
hope that we would find the lower hmit of 
irradiation damage as sho'wn by 'the rmcro- 
scope Most of the animals used were 
mice and rats There were also fan- 
numbers of rabbits, a few guinea-pigs, 
and some chickens In addition to this 
general type of expenment, there were 
several senes m which animals were given 
repeated doses of external radiations 
Two such senes after gamma irradiation 
were produced for us by Dr Lorenz at the 
National Cancer Institute Unfortunately, 
most of these animals have not yet been 
examined 

In view of the enormous literature on 
radiation effects durmg the last fifty years, 
it IS surely unnecessary to stress the radio- 
sensitive m contrast to the radioresist- 


ant organs The skm, the blood-fonnuig 
organs, the gonads, the gastro-mtestinal 
tract, the thymus, are the mam sites of 
the acbon of radiations In the bnef 
space that I have the best I can do is to 
discuss our general findings and to pomt 
out also a few specific histological obser- 
vations 

First, irrespecbve of the particular 
external source, if the dosage was m the 
LD50/30-days range or in eqmvalent 
fractions thereof, we were unable to tell 
which type of radiation had been used on 
the ammals That is, given a particular 
ammal, if it received the LD50/30-days 
dose, we could not tell whether it had been 
treated by slow or fast neutrons, x-rays, or 
gamma rays We could teU, however, m the 
case of external beta rays because the 
changes were Imnted to the skin except in 
imce, where we sometimes found damage in 
the outer surfaces of the spleen and testes 
and m the ovary As is well known, the 
ovary m the mouse is espeaally susceptible 
to radiation damage and -with none of the 
radioactive materials or external radiations 
apphed to nuce have we seen greater dam- 
age to 'the ovary than after external beta 
irradiation 

After injection of the radioactive mate- 
nals, the damage quahtatively was the 
same -with aU of the materials, and the 
same results were produced as by the 
external irradiations, modified only by 
(a) whether the materials reached a par- 
ticular organ and (d) the type of particle 
emitted by the radioactive isotope That 
IS, the greater trajectory of the beta- 
emittmg substances causes a greater range 
of damage from the pomt of focus as con- 
trasted ■with alpha-emitting matenals, but 
the types of damage produced are the 
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same, irrespective of the source of external 
or mtemal irradiation The differences 
are due to focahzation For instance, 
sodiura*^ which is highly diffusible, gives 
the histological picture of total body ir- 
radiation from an external source 
Many of the radioactive materials, as 
Dr Hamilton has pointed out, tend to 
locahze m bone , many of them also localize 
m the spleen and kidney In the spleen 
and bone the effects are what we expected 
from irradiation m general The kidney, 
we foxmd to be exceedmgly resistant, even 
after the accumulation of large amounts 
of radioactive matenals m its substance 
I shall return to the mtemally admmistered 
isotopes shortly 

In general, I would say that we found 
no histologic evidence for the cause of 
death foUowmg irradiation That is, we 
could see no differences between the 
animals which died with an LD50/30-days 
dose and those which did not die after the 
same dose 

We were impressed by the occurrence of 
waves of destruction m some of the ani- 
mals that received high dosages of radia- 
bon For instance, m the rabbit there is 
almost complete destruction of the bone 
marrow after the LD50/30-days dose of 
■^-rays, m mne days regeneration begms 
and may go on for a few days and then 
disappear again as a result of a new phase 
of degeneration I have no idea why this 
occurs, though I understand that chmcally 
it IS a weU-known phenomenon m the skm 
after a single dose of \-ray One could 
speculate on somatic mutations but we 
have no evidence on this point 

I wish that we knew something about 
what might be called “acquired radio- 
resistance,” of which there are suggestions 
m some of our animals given repeated 
dosages I know hardly more about the 
subject than to raise the question I 
think it is a fruitful field for future inves- 
tigation 

As you know, tlicre are marked speaes 
differences in the LD50/30-days dose in 
different animals In general, but not 
alnajs, for a particular organ the histo- 


logic changes reflect the amount of radia- 
tion and not the lethal or morbid effect 
on the animal For mstance, m the lym- 
phatic tissue, m the gumea-pig, after 175 r 
(which IS roughly the LD50/30-days for 
our giunea-pigs), the changes m the lymph 
nodes were about the same as m rabbits 
or rats given similar doses, though the 
ld 50 for these animals is much higher 
than for the gumea-pig 

It was rather difficult for us to compare 
the effects of our total body irradiations 
with most of the reports in the hterature 
because many of the latter are based on 
local irradiation of a particular organ As 
a result of our attempts to make this 
correlation, we feel fairly strongly that 
there is somethmg m a total body irradia- 
tion which causes greater damage to a 
particular organ than localized irradiation 
at a much higher dosage It is difficult 
to prove this, but m the few attempts 
at shieldmg that we made, and on 
the assumption that more recent reports 
m the hterature give dosages comparable 
to the ones we were usmg, I feel there is a 
good deal of evidence for an intangible, 
mdirect effect, though that is as far as I can 
go 

One of the old ideas runmng through the 
entire radiological hterature is that small 
doses of x-rays exert a stimulatmg effect 
This IS one pomt on which we feel we can 
make some fairly defimte statements In 
our senes, m wluch the dosages were cut 
down m the hope of findmg a pomt where 
we could say defimtely, "Below this pomt 
we do not fed damage,” we rarely found 
any deviation from normal with whole-body 
doses of x-rays below 25 r W e contmued 
with dimmishmg doses below this pomt 
If there were a primary stimulatmg effect, 
we should have seen it, and we did not 
Either we found destruction or we found no 
difference from the control animals 

Another check on this problem was 
obtained with the internal sources of 
radiation and also the external beta rays 
It has already been pointed out that ex- 
ternal beta irradiation cause damage to 
the spleen, ovanes, and testes of mice 
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O UR GROUP, which consisted of Drs 
Murray, DeBruyn, Pierce, and 
Snider, Miss Rhoades, Miss Hellet, my 
wife, and, for part of the time, Drs Block, 
Conway, Jacobson, and Lisco, exammed 
large senes of ammals, exposed to a vanety 
of external and internal sources of radia- 
tion \-rays, fast and slow neutrons , gam- 
ma rays from radium and from the Chnton 
pile , beta rays from the external phospho- 
rus source mentioned previously m this 
Symposium, and mtemally admimstered 
radium, plutomum, sodium^'', phosphorus®^, 
banum^'*®, lathanum^'*'', strontlum®^ radio 
zirconium, yttnum®*, and in a few in- 
stances radio cenum The work was done 
under the general direction of Dr R S 
Stone and was earned out in the labora- 
tones supervised by Dr Kenneth S Cole 
m Chicago and Dr Howard J Curtis at 
Chnton Laboratones 

Most of our experiments were stereo- 
typed Ammals were given the ld 50/30- 
days dose and fracbons thereof with the 
hope that we would find the lower hmit of 
irradiabon damage as shown by the rmcro- 
scope Most of the animals used were 
mice and rats There were also fair 
numbers of rabbits, a few gmnea-pigs, 
and some chickens In addibon to this 
general t 3 Tie of expenment, there were 
several senes m which ammals were given 
repeated doses of external radiabons 
Two such senes after gamma irradiabon 
were produced for us by Dr Lorenz at the 
National Cancer Insbtute Unfortunately, 
most of these ammals have not yet been 
exammed 

Tn new of the enormous hterature on 
radiabon effects durmg the last fifty years. 

It is surely unnecessary to stress the radio- 
sensibve m contrast to the radioresist- 


ant organs The skm, the blood-forming 
organs, the gonads, the gastro-mtestmal 
tract, the thymus, are the mam sites of 
the acbon of radiabons In the bnef 
space that I have the best I can do is to 
discuss our general findings and to pomt 
out also a few specific histological obser- 
vations 

First, irrespecbve of the particular 
external source, if the dosage was m the 
LD50/30-days range or in eqmvalent 
fractions thereof, we were unable to tell 
which t)qpe of radiabon had been used on 
the ammals That is, given a parbcular 
animal, if it received the LD50/30-days 
dose, we could not tell whether it had been 
treated by slow or fast neutrons, x-rays, or 
gamma rays We could teU, however, in the 
case of external beta rays because the 
changes were hrmted to the skm except m 
mice, where we sometimes found damage in 
the outer surfaces of the spleen and testes 
and in the ovary As is well known, the 
ovary m the mouse is especially suscepbble 
to radiabon damage and with none of the 
radioacbve matenals or external radiabons 
apphed to nuce have we seen greater dam- 
age to the ovary than after external beta 
irradiabon 

After mjeebon of the radioacbve mate- 
nals, the damage quahtabvely was the 
same with aU of the matenals, and the 
same results were produced as by the 
external irradiabons, modified only by 
(a) whether the matenals reached a par- 
bcular organ and (b) the type of particle 
enutted by the radioacbve isotope That 
IS, the greater trajectory of the beta- 
emittmg substances causes a greater range 
of damage from the pomt of focus as con- 
trasted with alpha-emitbng matenals, but 
the types of damage produced are the 
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In the case of rats, the effect of the bone- 
seeking isotopes IS a bit different, since 
the rat is, for pracbcal purposes, a con- 
tinuously growing animal In the rat the 
isotopes that seek bone come down not 
only m old bone but predonunantly in 
the zone of new bone growth m the meta- 
ph)’^sis, and for all practical purposes they 
kill this entire zone This stops growth m 
length of the bone for a while, but a repara- 
tive process then sets m and eventually an 
entirely new epiphyseal hne is produced 
and the bone continues to grow m leng^ 
A very early osteogemc sarcoma which 
developed adjacent to the dead metaphy- 
sis was found five months after the 
injection of strontium^ 

Zncomum, strontium®®, barium ra- 
dium, and plutonium are also deposited 
in large amoimts in the red pulp of the 
spleen From the sternum they produce 
secondary mjury m the thymus and dam- 
age the lymph nodes severely Many of 
them cause great damage to the testis and 
the ovary, in fact sterilizing both gonads 
As mentioned above, large amounts of 
these matenals accumulate in the kidney 
and apparently produce no injurious 


effects there The radioactive isotopes 
which are not absorbed when given by 
mouth produce severe damage to the m- 
testmal tract 

Radium alone, of all the matenals we 
studied, produced very senous calafjong 
artenosclerotic changes m the walls of 
the blood vessels 

There is one point that we did clear up, 
I thmk, and that is the question of the 
sensitivity of erythroblasts With a few 
exceptions, almost everyone who studied 
the bone marrow after irradiation seems to 
have avoided the question of the radio- 
sensitivity of erythroblasts In our 
matenal, it seemed qmte obvious that the 
erythroblasts were exceedingly sensitive 
to irradiation They are about as sen- 
sitive as the lymphocytes We made our 
observations first on mammals, but it 
can very easily be proved in chickens 
The effect of 800 r of x-rays on the bone 
marrow of a chicken is so marked that by 
the end of two hours all evidence of m- 
travascular formation of red blood cells 
has been destroyed 

Department of Anatomy 
University of Chicago 
Chicago 37. lU 


SUMARIO 

Alteraciones Histologicas Consecuhvas a la Exposicidn a las Radiaciones 


Con la esperanza de descubnr micros- 
c6picamente el limite patfigeno inferior 
de la irradiacidn, efectudronse estudios 
histoldgicos en ratones, ratas, conejos, 
cobajms y polios que reabieron vanas 
dosis de radiacidn Exceptuados los rayos 
beta, fueron iddnticos los efectos produci- 
dos por vanos focos extemos de irradia- 
ci6n neutrones lentos y veloces, rayos X y 
rayos gamma La inyeccidn de isotopos 
radioactivos produjo lesioncs de tipo seme- 
jante No se descubneron signos histo- 
Idgicos quo mdicaran la causa de la muerte 
consecutiva a la irradiacidn 

En general, pero no siempre, en un 
organo dado las alteraciones histoldgicas 


reflejaron la dosis de irradiacidn recibida y 
no el efecto letal o morbfgeno sobre el 
animal, de modo que fu£ muy similar el 
efecto de una dosis dada sobre los ganghos 
hnfdticos de los cobayos y conejos, aunque 
es muy distinta la dosis letal para las dos 
especies La nradiacidn total del cuerpo 
parecid ocasionar mds dano en un drgano 
dado que la irradiaadn local con una dosis 

ma}'-or, pero no hay prueba absoluta de 
esto 

No se obsenmron signos de un efecto 
estimulante pnmano de la radiacidn, y 
rara vez se notaron desviaciones de’ lo 
normal con dosis de rayos X infenores a 25 
r apheadas a todo el cuerpo 
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The appearance m the spleen and testes of 
a zone of severe damage, a zone of lesser 
damage, and then a gradual transition 
to normal bssue was most stnkmg In 
none of this material and m none of the 
foci of damage about locahzed, internally 
admmistered radioactive isotopes did we 
see at the penpher}'^ of the zone of damage 
an 3 dhing other than normal tissue In 
short, if there was a pnmary stimulatmg 
effect of radiation, we should have seen it 
either with our smallest doses of externally 
admimstered radiation or about some of 
the foa of mtemal focahzation 
Another idea which is ividespread is that 
the more pnmitive the cell, the more sus- 
ceptible it IS to radiation This may be 
true with some strams of cells, it is cer- 
tamly not true with others I thmk the 
first investigator to pomt out at least one 


that mitosis — or meiosis in the case of the 
spermatocytes — is not, m my opmion, a 
predisposmg factor toward radiosensibnty 
To me the most mterestmg pomt in 
our whole problem has been the general 
question of why certain strams of cells are 
sensitive and why others are extremely or 
moderately radioresistant After more 
than three years’ assoaation with this 
project, I regret to say that I have not 
even a clue on which to speculate I don’t 
beheve that it is pnrmtiveness of cells 
as such , I don’t beheve it is mitotic acbv 
ity I find it IS very difficult to under- 
stand why cells of the pancreas should be 
so highly radioresistant and why man} 
cells of the intestinal tract should not 
be resistant 

A few words should be said about 
some of the radioactive isotopes As Dr 


of the flaws in this theory was Laccasagne, 
who studied the ovary of the rabbit In 
a beautiful paper m 1913, he pomted out 
that in the developing ovum and its fol- 
hcle the susceptibility to radiation did not 
mir ror the youthfulness of the ovum He 
found m these ovaries that sensitivity was 
a function of the cell stram at different 
times in its development, and did not 
depend exclusively on youth In our 
work, the most stnkmg example of radio- 
resistant primitive cells is the macrophage 
system (reticular cells) These are ex- 
ceedingly resistant In fact, I fail to 
recall any evidence of degenerating re- 
ticular cells m any of our ammals, though 
the free precursors of the blood cells, 
which can and do develop from the re- 


Harmlton has shown, many of them — par- 
ticularly the fission products — go to bone 
Plutonium seems to have an afiSmty for 
collagenous tissue, and the matnx of bone 
IS collagenous I think there is a difference 
between the mode of entry of calaum 
substitutes mto bone salt and the marmei 
by which plutomum gets mto bone matnx, 
but I beheve there can be no question of 
the fact that plutonium gets into bone, 
and I agree with Dr Harmlton that it cer 
tainly stays there 

There was a marked difference, m our 
experience, between mice and rats Since 
we see the mice when them bones have 
practically ceased growing, the expen- 
ments with the radioactive isotopes in 
these animals would correspond fauly 


ticular cells, are exceedmgly susceptible 
to radiation injury 

It IS also widely beheved that mitosis 
IS a predisposmg factor toward radiation 
damage The evidence for this, I think, 
IS not at all clear We are espeaally 
puzzled by the fact that if one examines 
testis, the most sensitive cells are 
found to be the spermatogonia, many of 
which are not m mitosis at any given time 

while the spermatocytes— a very high 
percentage of which are always dividing— 
Le o“^e whole quite mdioresistant So 


well to the deposition of these same sub- 
stances in adult human beings In the 
mice, the essential effect of the isotopes 
is destruction of the bone m areas m which 
they lodge, and of circumjacent bits of 
bone marrow The beta-emitting sub- 
stances like banum^^® and strontium®® 
can completely deplete the bone marrow of 
a mouse The hematopoietic function is 
taken over by the spleen, which normally 
produces a certain amount of red blood 
cells and granular leukocytes in these 
animals 


The Biologic Effects of Pile Radiations^ 
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A n extensive biological program was 
undertaken as a part of the Man- 
hattan Project when it was realized that 
hazardous amounts of high-energy radia- 
tions would frequently be encountered 
dimng the production of plutomum and 
the various radioactive isotopes The 
studies undertaken were directed toward 
a determmation of biological effects such 
as nnght be encountered on the project 
The most immediate need for an m- 
vestigation was the proinsion of a more 
adequate experiment^ basis for the toler- 
ance levels adopted to protect personnel 
Although it was considered important to 
determme the maximum dose of radia- 
tion which could be absorbed with im- 
pumty, It was also considered important 
to determme the effects produced under a 
Wide vanety of experimental conditions 
and, if possible, some features of the mech- 
amsm whereby these changes occurred 
The latter general objective accordmgly 
consisted of the detenmnation of biologic 
effects resultmg from vanous radiations 
and vanous types of exposure, also it 
included exammation of results for clues 
mdicative of the methods of radiobiologic 
action 

Some of the specific objectnivs were 
(1) to determme the nature of late u- 
radiation damage in ammals recemng (a) 
small penodic doses and (6) near lethal 
doses of fast and slow neutrons, gamma 
rays, and beta particles, (2) to determme 
the relative effechveness of fast and slow 
neutrons and gamma rays (penetratmg 
radiations) , (3) to obtam mformation on 
thresholds and tolerance levels m animals 
recemng tlie vanous treatments, (4) to 


(5) to gather information on the mecha- 
msm of radiobiologic action 

The findmgs m mvestigations directed 
toward achievmg these objectives were 
expected to be of value to futme de- 
velopments, such as the treatment of 
radiation mjury, cancer therapy, the thera- 
peutic applications of radiations to other 
ailments, and the use of radioactive sub- 
stances m biological research 

METHODS AND MATERIALS 

Radmtwn Sources A fast neutron may 
arbitrarily be descnbed as a neutron 
“more hkely to produce an ionization 
track by elastic scattenng than by bemg 
captured,” that is, with energies from 
10® ev to more than 4 Mev By the same 
reasonmg a slow neutron may be descnbed 
as one more hkely to produce an ionization 
track by bemg captured than by elastic 
scattenng, with energies less than 10® ev 

The fast and slow neutron studies were 
made by means of special carts designed 
to provide space for animals durmg treat- 
ment and facihties for mtensifymg and 
punfymg the radiation to be used For 
reasons of secunty, a descnption of these 
facihties will have to be omitted at this 
tune The carts, containmg the animals, 
were wheeled mto the center of the pile 
and were thus subjected to the action of a 
high neutron field SuEBce it to say that 
by means of the carts a field was obtamed 
for the ammals m one case which was pre- 
dominantly fast neutrons and m another 
which was predommantly slow neutrons 
In Project reports (MonH 115-117) 
a ^reful analysis is given of the nature 
and amount of impunties m each instance 
Fast neutrons were measured m “n," 


determine species and sex idiosjmcrasies, 
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No se descubneron datos de que la sus- 
ceptibibdad a la irradiaadn se vincule con 
la juventud de la c61ula m de que la cano- 
quinesis fuera un factor predisponente a la 
patologla debida a la irradiacidn 

El efecto de los isotopos radioactivos fu6 
muy distinto en los ratones y las ratas 
En los ratones, en los que habfa cesado la 
osteogerua, el efecto esenaal consisbd en 
destrucadn del hueso y de los fragmentos 
circunyacentes de mddula 6sea En las 
ratas, en las que la osteogenia es casi con- 
tinua, el isotopo se depositd predominante- 
mente en la zona de neogenia en la metd- 


fisis, con destruccidn total de la zona, 
segmda con el tiempo de regeneraci6n 
Otros efectos noavos de los isotopos tn- 
yectados comprendieron lesiones secun- 
danas en el tuno y gangbos bnfiticos, y 
lesiones de los testiculos y ovanos, cul 
nunando en esterdidad No se observ6 
patologla debida a los depdsitos acumula 
dos de isotopos en los nfiones La admi 
nistraadn oral fu4 segmda de lesiones gas 
tromtestinales El radio fu6 el finico que 
produjo alteraaones artenoescolerdticas en 
forma de calcificacidn Los entroblastos 
se mostraron muy radiosensibles 
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the amount of lomzation produced by 
fast neutrons which discharges a Victoreen 
r-meter one scale unit The “n” values 
given subsequently were all obtamed m 
this manner and corrected to be in accord 
with the Berkeley 100-r chamber as a 
standard Slow neutrons were measured 
m “a” (arbitrary umts, obtamed with a 
Victoreen r-meter enclosed in a special 
boron-carbide box) Both the “n” and 
"a” values obtamed, however, were con- 
verted into neutrons per square centimeter 
by special means which permitted more 
direct compansons 

Gamma rays were obtamed from a pile- 
activated slug of tantalum oxide This 
was located withm a large concrete shield 
with appropnate gates, m such a manner 
as to allow ammals to be wheeled on a cart 
mto the intense field of radiation When 
the slug was properly activated, an in- 
tensity of 3 r per minute was obtamed at 
30 cm distance 

Beta rays were obtamed from pile- 
activated phosphorus arranged m sheets 
m such a manner that ammals could be 
enclosed within boxes of “hot” matenal 
This radiation was measured m “rep” 
(roentgen eqm valent physical), and 
accordmgly beta ray doses could be com- 
pared with gamma ray doses 

Biological Materials Mice were chosen 
for the experiments with penetratmg 
radiations because they were readily avail- 
able and because they could be used in 
statistically significant numbers despite 
tune and space limitations As a rule, 
100 to 125 nuce were used to establish 
the effects at any of the dose levels for 
the different radiations and for each sex 
and stram In the case of beta rays both 


leukemia inadence, respectively Mice of 
both sexes were used to determine effects 
which might be peculiar to either sex 
The animals were handled m groups of 
25, each group bemg kept m a separate 
cage which was properly marked to identify 
the group Once a week the ammals were 
placed m dean cages and checked, to be 
sure that all could be accounted for All 
groups were weighed at mtervals of one 
to two weeks, mdividual weights hemg 
obtamed for certam groups In order 
that progressive changes mduced m the 
organs of the mice could be followed, 
animals were sacrificed at regular intervals 
From at least one group of each treatment 
condition six mice were designated as 
blood-count animals by speaal marking 
Cages were checked at least once a day, 
and more often twice a day, in order 
that all dead or moribund animals could 
be removed for autopsy Records were 
kept of the date of death, the termmal 
condition of the animal, and, where pos 
sible, the cause of death 

From nearly every shipment of mice 
received, at least one group of 25 animals 
was set aside either as specific or as general 
controls Those designated as specific 
controls received each day the same 
handhng as the experimental mice except 
for exposures to radiation Those des- 
ignated as general controls were never 
taken from the air-conchtioned animal 
farm A comparison of the hfe span of 
these two types of controls served to in- 
dicate any deleterious effect other than 
that of Taxation which affected the expen- 
mental nnce 

Exposure Technic All the radiation 
treatments were given m the pile building, 


nnce and rats were used 

Carworth CFi tmce were chosen as the 
standard stram and therefore used at all 
the dose levels selected Bar Harbor ABC 
mice were used at key dose levels to check 
for stram idiosyncrasies Two speaal 
strains (A and C5S mice) were used m 
Lmted numbers to detennme the effects 
fast neutrons and gamma rays on 
^als with high lung tumor and high 


but all other routme operations were done 
m the animal farm This necessitated 
the daily transfer of large numbers of mice 
from one biulding to another, a distance 
of some 300 yards To expedite this trans- 
fer, speaal cages and racks mth wheels 
were constructed The experimental 
groups and the speafic control groups 
were kept on these racks rather than on 
shell es in the animal farm The racks 
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were rolled onto a truck, moved to the pile 
budding, where they were unloaded by an 
electric loader, and then taken by elevator 
to the room where the animal exposures 
were made 

Dose Levels The program of penodic 
exposures was developed with the major 
emphasis on fast neutron rather than 
gamma ray exposures Four dose levels (13, 
4 3, 1 15, 0 115 n) were empirically chosen 
for the daily fast neutron exposures CFi 
mice, as a standard strain, were exposed 
at aU four of these levels Three months 
after the penodic fast neutron exposures 
were started, an evaluation of the results 
mdicated that 1 15 n per day would be 
most useful for a study of late irradiation 
effects Therefore, the 1 15 n per day 
treatment was considered to be the key 
dose level, and a second stram of mice, 
ABC, was started at this same level to 
check for stram pecuhanties 

Although the dose levels chosen for the 
penodic gamma ray exposures were se- 
lected to parallel the fast neutron exposures, 
the limi ts of time and facihties did not 


lations records of ammals killed by ac- 
adent or which could not be satisfactorily 
autopsied 

RESULTS 

Perwdtc Treatments {Fast Neutrons and 
Gamma Rays) Figure 1 shows a repre- 
sentative set of data for CFj female mice 
which received different daily doses of 
fast neutrons Where the survival curves 
do not go to zero, the studies had not been 
completed when this paper was wntten 
From such graphs it is possible to obtain 
the progressive weight changes, the time 
of 50 per cent survival, the accumulated 
dose when 50 per cent were dead, etc 
At a glance it is apparent that the length 
of hfe IS shortened m accord with daily 
exposure to fast neutrons and that the 
total dose when half had died was 200 to 
250 n 

Figure 2 shows the results obtained with 
gamma rays By means of the data m 
Figures 1 and 2 it was possible to obtam 
Figiue 3, which shows per cent shortemng 
of hfe as a function of fast neutron exposure 


permit the development of the complete 
senes for gamma ray exposures There- 
fore, it was decided to estabhsh a dose 
level biologically eqmvalent to the key 
fast neutron dose and a second dose 
roughly eqmvalent to one-tenth this 
amount Smce previous experiments 
with massive smgle doses had mdicated 
that 1 n was 7 5 tunes as effective as 1 r, 
8 6 r per day was adopted as the key 
gamma dose level Both CFi and ABC 
mice were exposed at this level The other 
gamma ray dose level chosen was 10 r 
per day, which corresponds roughly to the 
lowest fast neutron level 


Criteria of Effects Weight, death, and 
autopsy records were obtamed for all 
mdividual animals where possible His- 


tologic and hematologic exanimations were 
made penodically on representative 
ammals Thus, m addition to ha\nng 
progressive weight, blood, and histologic 
pic^, the length of life and terminal 
^nditions were aimlable Car^ was 
taken to eliminate from the final tabu- 


m n By placing the pomt representmg 
the percentage shortemng of hfe caused 
by 86 r of gamma rays, one obtains a 
ratio of effectiveness of the two kinds of 
radiation It would appear then that 
0 25 n and 8 6 r have the same effect, or 
that the effectiveness ratio is 1 to approxi- 
mately 35 This is very different from 
the 1 to 7 5 ratio for acute kdhng of 
mice, which furnished the basis for se- 
lectmg the 1 15 n and 8 6 r dosage values 
for use 

The data available do not show a prease 
threshold dosage value for the shortemng 
of hfe, but for CFi mice as used, it appears 
to be approximately 1 r and something less 
than 0 1 n 

Hematologic changes for the most part 
were absent m ammals receiving doses of 
1 15 n or 8 6 r or less per day Irradiation 
effects on the blood picture m this strain 
of ammals are, however, somewhat ob- 
scured by the fact that the leukocyte level 
drifts downward with age 

No significant differences were observed 




o • Temporary cart 
ii*Ftssion carnage 
'' • A5C mice 
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with respect to sex, although the CFi 
males were found to be less reliable as test 
material because of pugnacious mstmcts 
Some differences were noted with respect 
to species The AJ3C mice were defimtely 
more resistant than CFi, more exposure 
was required to produce the same degree of 
shorterung of life 

Termmal changes were mamly of two 
types generalized atrophy (premature 
agmg) and mediastmal lymphomatosis 
The incidence of lymphoma was about 
15 per cent m controls and was raised to 
two or three times that figure by the 1 15 


dose IS approximately 92 n From the 
limited data the ABC mice appear to be 
more resistant 

Nmety-two n as the lethal dose for 50 
per cent (ld50) for fast neutrons is con- 
siderably less than is reqinred to kiU 50 
per cent of the ammals if the radiation is 
apphed m small daily doses If it is 
assumed that a three-week period is 
requued for the lethal effects of radiation 
to become manifest, then that dose ac- 
cumulated three weeks prior to the date 
when 50 per cent of the periodically ex- 
posed ammals succumbed is the effective 



n and 8 6 r treatments The mcidence of 
ovarian growths was mcreased somewhat 
by these exposures, but it is plam that 
lung tumor madence is reduced m ammals 
that have a significantly high spontaneous 
mcidence Similarly, the mcidence of 
leukemia is not enhanced by the treat- 
ments m animals with a high spontaneous 
mcidence (C58) 

Sing/e Treatments (Fast Neutrons and 
Gamma Rays) Figure 4A presents a 
graphic summary of results obtamed with 
smgle doses of fast neutrons The results 
devicted show that 50 n is near the thres- 
hofd for the acute lethal effects of fast 
neSrons, and that the 50 per cent kiUmg 


ld50 In this manner, the ld50 for 
mice exposed to between 1 and 5 n per day 
was determined to be between 150 and 
1 75 n Thus, the relationships between the 
single dose ld50 and the periodic dose 
ld50 shows that an extension of a dose m 
tune decreases its effectiveness 

The family of curves m Figure 4B shows 
the effects of graded doses of fast neutrons 
on the abihty of mice to survive over a long 
period The abrupt fall at the beginning 
of curves for 78 and 90 n are the result of 
some acute killing (death in three weeks) 
m the groups Although the data are 
not too stable, there is nevertheless a 
defimte tendency for the length of Jifg 
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to vary inversely -mtii the size of dose 
administered, and the 26 n dose appears to 
be near the threshold range for shortening 
life 

Figure 5 depicts the results obtained 
with smgle doses of gamma rays The 
survival values m 5A are the result of one 
of the side issues so often encountered m 
pursmt of the mam hne of an mvesbgation 
An experunent was started to determme 
the effect of age on radiosensitivity The 
best source of gamma rays then available 
had an mtensity of about 30 r per mmute 
The results obtamed with this source 
(triangular symbols) showed the ld50 
dose to be about S40 r Later the tan- 
talum source was developed, with this, 
as used, the mtensity was approximately 
3 r per mmute ("v” symbols) In this 
case the ld50 was found to be m the range 
of 1,100 to 1,200 r, m marked contrast 
with the earher figure The distance was 
then shortened for the studies with tan- 
talum sources so that the mtensity was 
very nearly 30 r per mmute With this 
arrangement, a third set of values was 
obtamed (circular symbols) Smee the 
values obtamed with the two higher 
mtensities are consistent with each other, 
it IS apparent that the duration of exposure 
has significant effects Analysis of the 
findmgs, m fact, showed that mcreasmg 
the period of exposure ten tunes reduces 
the effectiveness for a given dose to ap- 
proximately 70 per cent 

Figure 5B shows the results obtamed 
with 500 and 700 r of gamma rays The 
length of life was agam found to vary with 
length of exposure and by comparison it 
was noted that the survival curve for the 
700 r group reached the 50 per cent sur- 
vival level at about 40 weeks, which cor- 


responds closely to the late effects observed 
after a smgle dose of 78 n (Fig 1) From 
fhi^ comparison, 1 n and 9 r may be con- 
sidered equally effective for produemg 
miury roughly one year after treatment 
The ratio of biological effectiveness 
derived above was detemuned by com- 
parmg late effects of a smgle dose of fast 
Sous with the same effects produced 


by a smgle dose of gamma rays adnums- 
tered at 3 r per rmnute ‘'^en other 
entena of effect are used or when the 
method of exposure is vaned, different 
ratios of effectiveness are observed These 
ratios may be summarized as m Table I 


Table I BroLOcrcAL Effectiveness Ratios 
Obtained with Fast Neutrons and Gamma Rats 


Cntenon 

of 

ESect 

Type 

of 

Bose 

Dose 

Rate 

Fast 

Neu- 

trons 

Source of 
Gamma Rays 
and Dose 
Rate 

Biolop 

cal 

Effec 

tiveness 

Ratio 

(f/n) 

Acute 

lethal 

Single 

3n/mm 

B Cd 30r/mm 

1 9 

Acute 

lethal 

Smgle 

Sn/mm 

Ta 

30r/mm 

1 9 

Acute 

lethal 

Smgle 

3n/mm 

Ta 

3r/nim 

1 12 

Delayed 

lethal 

Smgle 

3n/mm 

Ta 

3r/mm 

1 9 

Delayed 

lethal 

Pen 

odic 

3n/mm 

Ta 

3r/mm 

1 35 


With the exception of the last ratio 
listed m Table I, all the ratios seem to be 
of the same general order of magmtude, 
as had been found with smgle doses of 
x-rays and cyclotron neutrons, that is, 
1 n to 7 5 r Only the last ratio noted m 
the table would appear to be of a different 
order of magmtude This last figure may 
be changed when final and more accurate 
results can be detemuned, but it is felt 
that it wiU continue to be significantly 
different from the rest 

Termmal autopsies were performed on 
all smgle dose animals as for those re- 
ceiving periodic doses, and essentially the 
same kmd of changes were seen — general- 
ized atrophy and mediastinal lymphoma- 
tosis In the case of the animals treated 
with 500 and 700 r of gamma rays, the 
lymphoma madence reached levels above 
60 per cent, appreciably higher than ob- 
tamed with any other type of treatment 
(cf Tables II and III) 

Hematological changes m animals 
treated with smgle doses were negative 
except for the acute reaction—^ leukocyte 
dechne durmg the first four to seven days 
and a recovery during the second and 
third weeks Only slight, if any, evidence 



Vol -ID 


Biologic Effects of Pile Radiations 


359 


of weight, some mcrease of tumor ma- 
dence m organs other then hemopoietic, a 
modified blood picture, and a changed 
pathology and histology, all of which 
ser\’’ed as cntena of irradiation effects 
It was plam that the cham of events 
between treatment and death did not 
alwa)'S follow the same pathway even with 
identical treatments and ammals of um- 
form type 

3 Generalized atrophy, m the case 
of small daily treatments, appeared to 
result from the inroads of subhmmal 
damage which m time added up to the 
exhaustion of vital reserves Neoplasia 
may or may not result directly from the 
atrophic condibon 

4 By utdizmg the various cntena of 
effect, different thresholds of damage were 
found Survival time, which was one of 
the most sensitive responses, showed effects 
following daily exposures m the range of 
0 1 n of fast neutrons and 1 r of gamma 
rays In the case of smgle exposures, 
threshold levels were not detenmned 

5 Threshold responses of the penphe- 
ral blood were at least a factor often 
less sensitive than threshold sumval re- 
sponses m CFi mice 

6 Some differences were noted m the 
responses of different strains of ammals, 
but these were more a matter of degree 
than of type, and m some mstances could 
be assoaated with speaes characteristics 

7 No fundamental differences were 
obser\''ed m the responses of the different 
sexes, although the effects being studied 
were sometimes obscured by sex features, 
such as pugnaciousness m CFi males 

S The r/n ratio of gamma rays to 
fast neutrons for the different effects varied 
roughly from 8 to 1 to 35 to 1 for tlie con- 
ditions and methods used 

9 The degree of acute damage (as 
measured by sunuval after single massive 


dose exposures) vanes not only with dose 
but also with the intensity of irradiation, 
a ten-fold increase m exposure tune for 
gamma ray treatments reduced the effects 
observed for a given dose to about 70 per 
cent 

10 The accumulative evidence in- 
dicates that the degree of biologic effect 
vanes not only with dose but also with 
density of ionization produced 

11 The incidence of lymphoma fol- 
lowmg exposure to penetratmg radiations 
was raised from 15 per cent m the controls 
to well over 60 per cent m groups receivmg 
single doses of 500 and 700 r of gamma 
rays 

12 Lung tumor madence was m- 
creased httle, if any, by the treatments 
given This was true of CFi and A mice, 
both of which have a high spontaneous 
lung tumor madence and a demonstrated 
abdity to respond to other caremogeme 
agents Because of the trace of positive 
evidence, because of the external sources 
of radiation used, and because the ammals 
used were short-hved compared with 
human bemgs, the question of radiation 
carcmogenesis m the lungs cannot be fully 
dismissed 

13 When sublethal doses of beta rays 
are apphed to rats and rmce (particularly 
Sprague-Dawley rats) abnormahties are 
produced m the skin, especially of the 
malignant tjqies Folio wmg doses of 
4,000 to 5,000 rep, animals that ordmanly 
have no skin lesions all showed skin car- 
anomas , includmg nearly every type, some 
ammals haxnng 50 to 100 loa 

14 It is significant that hemopoietic- 
tissue tumors were obtained with pene- 
trating radiation and skin tumors with 
surface-absorbed radiations 

Monsanto Chemical Co 
Clinton Laboratories 
Knownlle 11. Tcnn 
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Table II Tumor Incidence Followtng a Single 
Dose of Fast Neutrons 


Dose 

Eligi- 

bles 

Lym- 

phoma 

Ovanan 

Tumors 

Lujg 

Tumors 

90 n 

45 

13 (27%) 

16 (36%) 

16 (36%) 

78 n 

63 

19 (30%) 

23 (37%) 

24 (38%) 

50 n 

75 

24 (32%) 

30 40%) 

27 (36%) 

26 n 

76 

IT (22%) 

27 (36%) 

37 (49%) 

0 n 

108 

15 ^4%) 

18 (17%) 

57 (53%) 


of injury to the peripheral blood picture 
could be seen at three weeks 
Slow Neitiron Effects The terminal 
effects and early death obtamed with 
slow neutrons resembled in every respect 
those obtamed with fast neutrons and 
gamma rays This was also true so far 
as the effects on the peripheral blood pic- 
ture was concerned The studies have 


Table III Tumor Incidence Folloutng a Single 
Dose of Gamma Rai s 



Eligi 


0%anan 

Lung 

Dose 

bles 

Leukemia 

Tumors 

Tumors 

700 r 

66 

42 (64%) 

16 (24%) 

13 (20%) 
15 (33%) 

500 r 

45 

30 (67%) 

12 (27%) 

0 r 

108 

IS (14%) 

18 (17%) 

57 (53%) 


consequent bhndness Recoveiy takes 
place over a period of weeks, and a fairh 
stable state is eventually reached 

In animals of the type just descnbed, 
and more particularly those showing a 
less severe reaction, mahgnant skm lesions 
and other abnormahties begm to appear 
at SIX to ten months after the smgle 
treatment The tumor forms vary from 
small papillomas to the most malignant 
carcmomas and mclude practically ever) 
tjqie of skm reaction known m tumor 
pathology 

Developmental abnormahbes m the 
form of changes m color, texture, and tjpe 
of hair, duphcation of claws, hom-hke 
extensions from the nose or eye, and de- 
formed appendages were frequent in 
Sprague-Dawley rats receiving smgle doses 
of 4,000-5,000 rep The madence of 
skm tumors m such animals is 100 per cent 
and the number of loci of tumors ansing 
may reach 50 to 100 The reactions in 
CFi nuce are of the same type, but occur 
less frequently Small daily treatments 
have not as yet given significant skin 
responses, but a sufSaent range of doses 


not yet advanced far enough, however, 
to permit a satisfactory quantitative 
comparison of the slow neutron doses with 
those of fast neutrons and gamma rays 


required to produce a given effect 

Beta Ray Effects Rather extensive 
studies with beta rays have been earned 
out by Raper, and his results are available 
m various project reports Reference wiU 
be made here only to the late effects 
When beta rays from are used, the 
energy absorption is hnnted almost com- 
pletely to the skm, m contrast to the 
generally uniform distribution obtained 
with the other radiations The lethal 


dose m case of beta rays vanes with the 
size of the animal, bemg m the range of 
4 500 rep for CFi mice and 7,000 for 
Sprague-Dawley rats Ammals n hich sur- 
lave sublethal doses show an acute reaction 
consistmg of some epilation, suppuration 
of the skm with some open lesions, a 
sloughmg of the mam distal portions of 
the ears and imtation of the eyes inth 


has not been tr ed 

It IS significant that the mahgnant 
response ehated by penetrating radiations, 
irrespective of type, consisted of hemo- 
poietic tissue tumors, whereas that ehcited 
by non-penetratmg radiations was limited 
to the skm 

GENERAL SUMMARY 

1 Expenments have been earned out 
with CFi, ABC, A, and C5S mice to deter- 
mme the late effects of penodic and 
smgle exposures of fast neutrons, slow 
neutrons, and gamma rays (penetrating 
radiations) Similar experiments uere 
earned out mth beta rays, the absorption 
of which was limited almost exclusively to 
the skm 

2 In general the late effects resulting 
from exposure to penetrating radiations, 
irrespectiie of the method of exposure, 
consisted of generalized atrophj’' and neo- 
plasia of hemopoietic organs Both effects 
were attended bj’’ shortened life span, loss 
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of weight, some mcrease of tumor inci- 
dence m organs other then hemopoietic, a 
modified blood picture, and a changed 
pathology and histology, all of which 
served as cntena of irradiation effects 
It was plam that the cham of events 
between treatment and death did not 
always follow the same pathway even with 
identical treatments and animals of um- 
fonn type 

3 Generalized atrophy, m the case 
of small daily treatments, appeared to 
result from the inroads of sub limin al 
damage which m time added up to the 
exhaustion of vital reserves Neoplasia 
may or may not result directly from the 
atrophic condition 

4 By utihzmg the various criteria of 
effect, different thresholds of damage were 
found Survival tune, which was one of 
the most sensitive responses, showed effects 
followmg daily exposures m the range of 
0 1 n of fast neutrons and 1 r of gamma 
ra)^ In the case of smgle exposures, 
threshold levels were not determmed 

5 Threshold responses of the periphe- 
ral blood were at least a factor often 
less sensitive than threshold survival re- 
sponses in CFi mice 

6 Some differences were noted m the 
responses of different strams of animals, 
but these were more a matter of degree 
than of type, and m some mstances could 
be assoaated with species charactenstics 

7 No fundamental differences were 
observed in the responses of the different 
sexes, although the effects bemg studied 
vere sometimes obscured by sex features, 
such as pugnaciousness m CFi males 

8 The r/n ratio of gamma rays to 
fast neutrons for the different effects varied 
roughlj’- from S to 1 to 35 to 1 for the con- 
ditions and methods used 

9 The degree of acute damage (as 
measured by surnval after smgle massne 


dose exposures) vanes not only with dose 
but also with the mtensity of irradiation, 
a ten-fold mcrease m exposure time for 
gamma ray treatments reduced the effects 
observed for a given dose to about 70 per 
cent 

10 The accumulative evidence in- 
dicates that the degree of biologic effect 
vanes not only with dose but also with 
density of ionization produced 

11 The inadence of lymphoma fol- 
lowmg exposure to penetratmg radiations 
was raised from 15 per cent m the controls 
to well over 60 per cent m groups receivmg 
smgle doses of 500 and 700 r of gamma 
rays 

12 Lung tumor madence was m- 
creased httle, if any, by the treatments 
given This was true of CFi and A rmce, 
both of which have a high spontaneous 
lung tumor madence and a demonstrated 
abihty to respond to other carcinogemc 
agents Because of the trace of positive 
evidence, because of the external sources 
of radiation used, and because the animals 
used were short-hved compared with 
human bemgs, the question of radiation 
carcmogenesis m the lungs cannot be fully 
dismissed 

13 When sublethal doses of beta rays 
are apphed to rats and mice (particularly 
Sprague-Dawley rats) abnormahties are 
produced m the skin, espeaally of the 
mahgnant types Following doses of 
4,000 to 5,000 rep, animals that ordmanly 
have no skin lesions all showed skin car- 
cmomas , including nearly every type, some 
animals hanng 50 to 100 loa 

14 It is significant that hemopoietic- 
tissue tumors were obtamed with pene- 
trating radiation and skin tumors with 
surface-absorbed radiations 

Monsanto Chemical Co 
Cbnton Laboratones 
Kno'c\illc 11, Tenn 


{See Page 360 for Spamsh Stwumry) 
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SUMARIO 

Efectos Biol6gicos de la Irradiacddn con Pilas 


En un reactor de pilas vanas radiaaones 
de alta energia (neutrones veloces y len- 
tos, rayos gamma, rayos beta, etc ) se 
asoaan a la reacadn vmculada con la 
cadena del uramo Es sabido que todas 
esas radiaaones ocasionan efectos bio* 
Idgicos noavos, por lo cual constituyen 
nesgos para la salud 

Tratando de comprender mejor la na- 
turaleza de las lesiones evocadas y de 
obtener al mismo tiempo dates relatives a 
las dosis Ifrmtes y de toleranaa, se llevaron 
a cabo numerosos expemnentos en am- 
males, usando pnnapalmente para las 
pmebas cuatro razas de ratones (CFi, 
ABC, A, C58) y una raza de ratas (Sprague- 
Dawley) Las diversas radiaaones fueron 
obtemdas por medio de filtraadn selectiva, 
emisores secundanos e isotopos radioac- 
tivos Los tratamientos fueron admims- 
trados en forma de dosis masivas timcas y 
de dosis pequenas dianas Los rayos usa- 
dos, con excepadn de los beta, fueron 
penetrantes, y en su mayor parte se dis- 
tnbuyeron por todo el cuerpo de los ani- 
males 

El resultado reveld que la duraadn de la 
Vida vanaba en raz6n mversa a la cantidad 
de exposiadn, y ademds que el efecto 
vanaba en raz6n directa a la concentraadn 
de yones en espaao y tiempo 


El efecto temnnal produado al usar 
rayos penetrantes tom6 pnnapalmente dos 
formas atrofia generalizada y neoplasia 
de los drganos bematopoydticos La atrofia 
se acompafid de leucopema, emaaaadn, 
pdrdida de peso y muerte prematura Las 
neoplasias observadas consistieron prma- 
palmente en Iinfomatosis mediastfmcas, 
elevdndose la frecuenaa de dstas, de menos 
de 15 por aento en los testigos a mds de 60 
por aento en algunos de los grupos de ex- 
penmentaadn 

Cuando se usaron rayos no penetrantes 
las alteraaones se lumtaron pnnapalmente 
a la piel Vanos meses despuds de admi- 
mstrar dosis masivas fimcas habla presen- 
tes anomalias cutdneas de todo gdnero, y en 
ammales que rara vez muestran patologla 
cutdnea, la madenaa del caremoma se 
Iiabfa elevado a 100 por aento y las 
localizaaones por amraal subian hasta 50 
a 100 

La relativa efectividad de los neutrones 
veloces, comparados con los rayos gamma, 
parecid ser netamente mayor al tomar en 
cuenta las modificaaones tardfas mds bien 
que las agudas En lo tocante a acorta- 
miento de la vida, el nivel limite de ex- 
posiadn diana qued6 en la escala de 1 r 
de rayos gamma y algo por debajo de 0 1 n 





Carcinogenic Properties of Radioactive 

Fission Products and of Plutonium^ 

HERMANN USCO, M D , MIRIAM P FINKEL, Ph D , and AUSTIN M BRUES, M D 

Chicago, 111. 


A SERIES OF STUDIES dealing With, the 
late effects of internal and external 
irradiation upon experimental animals were 
undertaken by the Biology Division of the 
Clmton Laboratories at Oak Ridge and by 
the Biology Division of the MetaUurgical 
Laboratory, Umversity of Chicago The 
results of the studies concerned with ex- 
ternal gamma and beta rays and neutrons 
have been discussed by Dr P S Henshaw 
and Dr J R. R.aper In the experunents 
at Chicago a number of representative 
radioactive isotopes were chosen for study, 
isotopes which are released m the fission of 
uramum One of the end products of the 
fission process is plutomum (Pu*^), and 
particular attention was paid to this sub- 
stance At the tune these chrome expen- 
ments were undertaken, a limited amount 
of information was available concemmg 
acutely toxic levels and distribution of 
plutomum 

An mtelhgent appreaation and evalua- 
tion of health hazards, whether by mges- 
tion or inhalation or by way of wound 
contammation with minim al amounts of 
radioactive substances while working m 
potentially contaminated laboratones, is, 
of course, diEficiilt without experimenta- 
tion It was with this m nund that the 
foUowmg experiments were undertaken, 
even though it was reahzed that it is no- 
toriously difficult to design ammal experi- 
ments which preasely dupheate the human 
hazards 

The late effects of various modes of 
treatment ivith Si^, ”, Y®*, Ce^**^, Ra, 
and Pu"” were studied in mice, rats, and 
rabbits Sr”, Y®', and Ce^'*'' are pure beta 
emitters mtli energies of 1 5, 1 5, and 0 35 


Mev , respectively, and half hves of 55, 57, 
and 275 days, respectively Plutomum is 
an alpha emitter with a half hfe of about 
25,000 years 

Radiostrontium, like radium, was largely 
concentrated m bone, and the average 
total retention at fourteen days was 45 per 
cent for the mouse, 59 per cent for the rat, 
and 21 per cent for the rabbit , these figures 
are corrected for decay Almost aU of the 
retamed Sr® was found m the skeleton, and 
consequently bone tumors were readily 
produced The madence of bone tumors 
was approximately proportional to the 
dose admuustered. and the latent period — 
m no case less than about 200 days — ^m- 
creased gradually with decreasmg dose 
In the a n imal species studied, smgle and 
multiple bone tumors were observed, and m 
many mdividuals widespread metastases 
occurred, especially m rats and rabbits 
Bone tumors were produced m considerable 
numbers by doses rangmg from 5 0 to 0 05 
microcunes per gram, both with smgle and 
with monthly repeated mjections Osteo- 
genic sarcoma mduced by Sr® mvolved the 
long bones m preference to the spme, a fact 
which will be discussed bnefly later 

It is not clear as yet whether Sr® had 
any effect on the madence of spontaneous 
l3Tnphoma m mice 

Radio-yttnum and cerium, after either 
mtravenous or subcutaneous administra- 
tion, also produced sarcomas m the skeletal 
system These tumors localized primarily 
in the long bones 

Llffien plutomum and jdtnum (YPO4) 
were given subcutaneously or mtramuscu- 
larly to mice, vanous mamfestations of 
radiation damage were obser\’’ed locally 


> The iiork rcporUxl herein ivas done in the Mctallurtical tt 
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SXJUARIO 

Efectos BioMgicos de la Irradiacidn con Pilas 


En un reactor de pdas vanas radiaaones 
de alta energia (neutrones veloces y len- 
tos, rayos gamma, rayos beta, etc ) se 
asoaan a la reacadn vmcidada con la 
cadena del uramo Es sabido que todas 
esas radiaaones ocasionan efectos bio- 
Idgicos noavos, por lo cual constituyen 
nesgos para la salud 

Tratando de comprender mejor la na- 
turaleza de las lesiones evocadas y de 
obtener al mismo tiempo datos relatives a 
las dosis limites y de toleranaa, se Uevaron 
a cabo numerosos expenmentos en am- 
males, usando prmcipalmente para las 
pruebas cuatro razas de ratones (CFi, 
ABC, A, C58) y una raza de ratas (Sprague- 
Dawley) Las diversas radiaaones fueron 
obtemdas por medio de filtraadn selectiva, 
emisores secimdanos e isotopes radioac- 
tivos Los tratamientos fueron adminis- 
trados en forma de dosis masivas dmeas y 
de dosis pequenas dianas Los rayos usa- 
dos, con excepadn de los beta, fueron 
penetrantes, y en su mayor parte se dis- 
tnbuyeron por todo el cuerpo de los am- 
males 

El resultado reveld que la duraadn de la 
Vida vanaba en razdn mversa a la cantidad 
de exposiadn, y ademds que el efecto 
vanaba en razdn directa a la concentraadn 
de yones en espaao y tiempo 


El efecto tenmnal produado al usar 
rayos penetrantes tomd prmapalmente dos 
formas atrofia generalizada y neoplasia 
de los drganos hematopoydticos La atrofia 
se acompafid de leucopema, emaaaadn, 
pdrdida de peso y muerte prematura Las 
neoplasias observadas consistieron pnna 
palmente en linfomatosis mediastfmcas, 
elevdndose la frecuenaa de dstas, de meiios 
de 15 por aento en los testigos a mfis de 60 
por aento en algunos de los grupos de ex- 
penmen taadn 

Cuando se usaron rayos no penetrantes 
las alteraaones se Imutaron pnnapalmente 
a la piel Vanos meses despuds de admi- 
mstrar dosis masivas dmeas habfa presen- 
tes anomallas cutdneas de todo gdnero, y en 
ammales que rara vez muestran patologla 
cutdnea, la madenaa del caremoma se 
babia elevado a 100 por aento y las 
locabzaaones por animal subian hasta 50 
a 100 

La relativa efectindad de los neutrones 
veloces, comparados con los rayos gamma, 
paread ser netamente mayor al tomar en 
cuenta las modificaaones tardias mds bien 
que las agudas En lo tocante a acorta- 
miento de la vida, el mvel Ifmite de ex- 
posiadn diana quedd en la escala de 1 r 
de rayos gamma y algo por debajo de 0 1 n 
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SXIMARIO 

Propiedades Carcinogenas de los Productos Radioactivos de Fision y del Plutomo 


Los efectos tardlos de ciertos is 6 topos 
radioactivos liberados en la fisidn del uranio 
fueron estudiados en ammales de expen- 
mentaadn A1 cabo de tin periodo minimo 
de 200 dlas de latenaa despu 6 s de la 
myecadn de radioestronao (Sr^®) a dosis 
de 5 0 a 0 05 microcunes por gramo, se 
presentaron osteomas, prmcipabnente en 
los huesos largos Produ] 6 ronse tumores 
semejantes con radio-itno (Y®*) y ceno 
(Ce^"*^) La admmistraadn subcutdnea e 
intramuscular de plutomo (Pu®®®) y de 
itno (YPO 4 ) fu 6 segmda de alteraaones 


locales, mduso formaadn de fibrosarcomas 
mabgnos Las myecaones de plutomo a 
dosis de 4 5 a 0 05 rmcrogramos por gramo 
produjeron osteomas, pero en contra- 
posicibn a los debidos a los otros isdtopos, 
donde predommaron fu 6 en el raqms 
Observironse lesiones hepdticas en los 
ammales que recibieron plutomo, ceno y 
fosfato de itno, pero no se descubneron 
hepatomas En las ratas alunentadas con 
itno (Y®*) aparecieron carcmomas del 
colon 
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These included graying of hair, epilation, 
ulceration of the skin, and destruction and 
atrophy of muscles, often followed by spon- 
taneous amputation of the injected leg 
Of particular interest has been the occur- 
rence locally of mahgnant fibrosarcomas m 
a very high percentage of animals at doses 
ranging from 0 5 to 0 05 Mgm per gram of 
Pu=*» and at doses of 1 5 to 0 05 nc per gm 
of YPO4 In other words, a total of 
1 ngm of plutomum or 1/iC of YPO4 mjected 
locally under the skm induced fibro- 
sarcomas even though a certain portion of 
the mjected dose was removed from the 
site of mjection and was distributed 
throughout the body and partially ex- 
creted 

Bone tumors were seen frequently m 
nuce, rats, and rabbits mjected ivith plu- 
tomum at levels rangmg from 4 5 to 0 05 
Mgm per gram The minimal latent period 
again was about 200 days The majonty 
of the plutomum-induced tumors occurred 
in the spine, often producmg hind leg 
paralysis and urmary retention as the first 
cluucal symptoms An explanation for 
this difference in localization probably lies 
m the fact that plutomum has a greater 
affimty for collagenous tissue than for bone 
proper This fact has been clearly demon- 
strated by radioautographs 

The distribution of bone tumors m the 
skeleton of rats and mice with various 
radioactive isotopes is summarized m 
Table I 

Table I DisTRiBirrioN of Bone Tusiors (Per Cent) 
Agent Spine Long Bones Pelvic Bone Jan Ribs 

Pu 62 8 15 7 6 7 5 

Sr 22 61 6 10 1 

Y 14 86 0 0 0 

Ce 16 74 6 0 5 


Both plutomum and cenum showed a 
consistently high concentration m the fiver 
Hence, fiver damage was frequently noted 
m animals at the higher dose levels, but no 
true fiver tumors have been seen to date 
Small adenomata have, however, occurred 
in the fiver m the process of regeneration 


and repair The fiver damage produced 
was umque, as it probably represented 
direct radiation damage of this organ, 
which IS not very vulnerable to high doses 
of external irradiation A third compound 
which also produced fiver damage upon 
mtravenous mjection was the msoluble 
salt, yttnmn phosphate An interesting 
corollary to these experimental studies is 
the fact that “thorotrast" (a colloidal sus 
pension of thoniim dioxide) is frequently 
used m human diagnostic work It be- 
haves not unhke the aforementioned sub- 
stances m its distribution m the human and 
animal body Therefore, it may be well 
to keep this m mmd, particularly m diag- 
nosis of those patients who do not suffer 
from an mcurable disease 

Another example of the carcmogenic 
properties of mtemal irradiation was the 
occurrence of carcmoma of the colon in rats 
which had been fed Y*' This substance 
was practically not absorbed from the in 
testme and, when fed by stomach tube, re- 
mamed longest m the colon One group of 
rats received a smgle feeding of from 1 0 to 
6 0 milhcunes Of a total of 33 animals, 
4 died with adenocarcmoma of the colon 
The earhest tumor was seen 135 and the 
last 506 days after feeding A second 
group of animals was given repeated feed- 
mgs of 0 46, 0 20, or 0 06 milhcunes of Y“' 
per feedmg over a penod of three months, 
so that the total accumulated doses were 
31 20, 15 60, and 4 68 milhcunes, respec- 
tively Cfinically all animals appeared 
well durmg the feedmg penod and growth 
was not impaired Six of the 8 anunals at 
the two higher dose levels died with carci- 
noma of the colon between 304 and 548 
days after the first feedmg No malignant 
lesions were observed at the lowest level 

It would not hat e been possible to carrj out these 
expenments without the help of inant people too 
numerous to mention here Their enthusiastic co- 
operation in these studies is gratefulfi acknowledged 

Argonne VatJonal Laboralor> 

Chicago III 



Vot 49 


The Plutonium Project 


365 


ily stated, and few, if any, fundamental 
facts had emerged When large numbers of 
the leadmg saentific and mdustnal work- 
ers of the country were subjected to the 
nsks of exposure and the probabihty of 
mass exposure of the Armed Forces and 
avilians became great, the need for such 
fimdamental knowledge became very acute 
While it was recognized that the real solu- 
tion to the problems of prevention, detec- 
tion, and treatment would come from an 
understandmg of the basic mechamsm or 
mechamsms by which radiations affect bio- 
logical systems, a more duect approach was 
needed and taken 

Wdiile the effects on man of, and the tol- 
erance to, X- and gamma-radiations were 
known to some extent, such knowledge was 
almost completely lackmg regardmg neu- 
trons and beta rays, espeaally when the to- 
tal body exposure had to be considered 
No maximum permissible exposure (tol- 
erance dose) had ever been established for 
such rays 

A comparatively new hazard was cre- 
ated by the process of making plutomum 
Many new radioactive elements were be- 
mg produced m very large quantities The 
radium mdustry, and m particular the 
radium dial painting part of it, had demon- 
strated the hazard of radium and its decay 
products becommg deposited m the body 
’Rdiere these new radioactive elements — 
some of which were gases, others volatile 
matenals, and all others capable of bemg 
dust — would go m the body and what 
the3>- would do there was unknown 

In view of the above, there should no 
longer be any doubt as to why extensive 
medical and biological research was under- 
taken as a part of tlie Plutomum Project 
The Metallurgical Laboratory m Chicago 
mth its laboratory studies, the Chnton 
Laboratones in Oak Ridge mtli their pilot 
plant acti\nties, and tlie Dupont Plant at 


Richland with its production activities 
were the mam centers of the medical and 
biological research The Radiation Labo- 
ratory at the Umversity of Cahforma, hav- 
mg pioneered m the field of the biological 
study of radioactive elements, was obvi- 
ously the place where the metabohc study 
of such elements could proceed rapidly 
The National Cancer Institute of the Pub- 
hc Health Service, havmg already imtiated 
studies of the effects of small daily doses of 
X- and gamma-rays on laboratory animals, 
was the obvious place to mvestigate the 
problem of tolerance to radiation Memo- 
rial Hospital of New York with its Heub- 
lem Umt and the Umversitj’- of Cahforma 
Hospital with its milhon-volt umt were 
logical places to extend the studies rela- 
tive to the effects of total body irradiation 
on the blood Other problems, such as the 
physical measurement of the radiations 
and the chemical toxiaty of uranium and 
other elements, were also mvestigated, but 
do not form a part of this symposium 
It must be mentioned here that under 
the Manhattan Project were many other 
units than the Plutomum Project Some 
of these, such as the Umversity of Roches- 
ter and Columbia Umversity, were mvesti- 
gatmg sunilar and related medical and bio- 
logical problems Them activities are not 
discussed here, since they were not part of 
the Plutomum Project 

The medical, biological, and phjrsical sec- 
tions had scientists from aU parts of the 
country helpmg m the work To name 
them would requue almost as much space 
as this editorial They have the satisfac- 
tion of knowmg that they took part m a 
great enterprise A few are gettmg some 
scientific recogmtion by the publications in 
this issue of Radiology It is to be hoped 
that the work and names of all wall soon be 
known through other such publications 
Robert S Stone, M D 



EDITORIAL 


The Plutonium Project 

The Plutomuin. Project was that part of ties never before dreamed probable or pos 
the organization for the production of sible Moreover, the plutonium when 

atomic bombs charged with the scientific formed was embedded m uramum along 
task of findmg out how to make and isolate with fission products whose radioacfavity 
plutomum and with the mdustnal task of was eqmvalent to thousands of grams of 
producmg purified plutomum m sufficient radium The workers m the laboratones 
quantities to be useful It was organized and plants had to be protected and the 
and operated m the begmmng under the health of the pubhc m surroundmg tern 
Office of Scientific Research and Develop- tones had to be safeguarded 
ment It went forward to a successful The problem of the maximum permis- 
conclusion with the Manhattan District sible exposure (tolerance dose) that would 
of the U S Engmeers actmg as the co-or- produce no immediate or late changes was 
dmatmg, expeditmg, and financmg agency no longer of mterest only to a limited group 
The saentific work was performed under a of radiologists and radium workers, but 
contract with the Umversity of Chicago became one of significance to thousands of 
and the mdustnal development with the people The scientific data on which it was 
E I du Pont de Nemours Company based were found to be very sketchy IVhat 
Saentists, mdustnal engmeers, and others are the first changes produced by exposures 
of many skills were brought to Chicago to just above the tolerance level^ Is the pe- 
work m the MetaUiugical Laboratory of npheral blood picture as rehable an indica- 
the Umversity of Chicago, as it was called tor of over-exposure as radiologists have 
dunng the war considered it to be? Are there any other 

One might well ask why the biological changes produced that can be detected by 
work on which a symposn 2 m presented at known or newly developed dmical tests? 
the meetmg of the Radiological Society of Can a person ever recover completely and 
North Amenca and the papers in this issue entirely from any dose of raffiation big 
of Radiology are based was done m con- enough to produce detectable effects? Are 
nection with such a project The answer is there any methods of treatment that will 
obvious to all who know even superficially aid m recovery? How much radiation is 
how plutomum was produced Uramum necessary to kill a man ? These and many 
fission, cham-reactmg piles, fission prod- other problems became real and acute when 
ucts, and artificial radioactive materials feet of concrete mstead of millimeters of 
are now household words They were all a lead must be used to protect and when aca- 
part of the "Plutomum Project " dental or mtentional exposure of the whole 

To make plutomum, it was necessary to body became a real possibility 
utilize the great numbers of neutrons pro- A considerable hterature existed on the 
duced dunng the fission of U-*^ to trans- physiological and histological changes that 
mute U®*® mto neptumum This element occur following exposure to lomzmg radia- 
then changed to plutomum by radioactive tions, but the experimental matenal was 
d V The process produced recoil nu- usually too limited, the data given by one 
ecay ^ rays, fast neutrons, worker were not comparable with those of 

1 ’ ^trons Mid gamma rays m mtensi- others, the doses were often unsatisfactor- 
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ily stated, and few, if any, fundamental 
facts had emerged When large numbers of 
the leading saentific and mdustnal work- 
ers of the country were subjected to the 
risks of exposure and the probabihty of 
mass exposure of the Armed Forces and 
avihans became great, the need for such 
fundamental knowledge became very acute 
While it was recognized that the real solu- 
tion to the problems of prevention, detec- 
bon, and treatment would come from an 
understandmg of the basic mechamsm or 
mechamsms by which radiations affect bio- 
logical systems, a more direct approach was 
needed and taken 

While the effects on man of, and the tol- 
erance to, X- and g amm a-radiations were 
known to some extent, such knowledge was 
almost completely lackmg regardmg neu- 
trons and beta rays, espeaaUy when the to- 
tal body exposure had to be considered 
No maximum permissible exposure (tol- 
erance dose) had ever been estabhshed for 
such rays 

A comparatively new hazard was cre- 
ated by the process of making plutomum 
Many new radioactive elements were be- 
mg produced m very large quantities The 
radium mdustry, and m particular the 
radium dial pamtmg part of it, had demon- 
strated the hazard of radium and its decay 
products becommg deposited m the body 
Where these new radioactive elements — 
some of which were gases, others volatile 
materials, and aU others capable of bemg 
dust — would go m the body and what 
they would do there was unknown 

In view of the above, there should no 
longer be any doubt as to why extensive 
medical and biological research was imder- 
taken as a part of the Plutomum Project 
The Metallurgical Laboratory in Chicago 
with Its laboratory studies, the Chnton 
Laboratories in Oak Ridge ivith their pilot 
plant acti\nties, and tlie Dupont Plant at 


Richland with its production activities 
were the mam centers of the medical and 
biological research The Radiation Labo- 
ratory at the Umversity of Califorma, hav- 
ing pioneered m the field of the biological 
study of radioactive elements, was obvi- 
ously the place where the metabohc study 
of such elements could proceed rapidly 
The National Cancer Institute of the Pub- 
hc Health Service, havmg already imtiated 
studies of the effects of small daily doses of 
X- and g amm a-rays on laboratory animals, 
was the obvious place to mvestigate the 
problem of tolerance to radiation Memo- 
rial Hospital of New York with its Heub- 
lem Umt and the Umversity of Cahfomia 
Hospital with its milhon-volt umt were 
logical places to extend the studies rela- 
tive to the effects of total body irradiation 
on the blood Other problems, such as the 
physical measurement of the radiations 
and the chemical toxiaty of uramum and 
other elements, were also mvestigated, but 
do not form a part of this symposium 
It must be mentioned here that under 
the Manhattan Project were many other 
units than the Plutomum Project Some 
of these, such as the Umversity of Roches- 
ter and Columbia Umversity, were mvesti- 
gatmg similar and related medical and bio- 
logical problems Theu activities are not 
discussed here, smce they were not part of 
the Plutomum Project 

The medical, biological, and physical sec- 
tions had scientists from aU parts of the 
country helpmg m the work To name 
them would reqmre almost as much space 
as this editorial They have the satisfac- 
tion of knowmg that they took part m a 
great enterpnse A few are gettmg some 
scientific recogmtion by the publications in 
this issue of Radiology It is to be hoped 
that the work and names of all will soon be 
known through other such pubhcations 
Robert S Stone, M D 



REFRESHER COURSES POST-GRADUATE INSTRUCTION 


A senes of Refresher Courses ill be presented at 
the time of the Thirtj'-Third Annual Jileeting of 
the Radiological Soaetv of Nortli Amenca, at the 
Statler Hotel, Boston, Mass , Nov 30 through 
Dec 5, 1947 

These courses of post graduate instruction will be 
given from 2 to 5 p m and 7 to 9 p ii on Sunday, 
Nov 30, and from S 30 to 10 a m daily thereafter 
dunng the meeting No other meetings wiU be 
scheduled for these hours, and the courses have 
been so arranged that those interested in a par- 
ticular subject ma^ enroll in a related senes as far 
as possible 

Adnussion will be bj ticket onl\ , and resenmtions 
will be made in the order in vhich applications are 
received Non members will be charged S2 00 for 
each course, up to a maximum of *^5 00 for the entire 


senes Reserve officers still on active dutj, resi 
dents and fellows in radiology wfU be exempt from 
these charges 

Read the descnption of the courses, noting par 
ticularly the days upon which they are offered, 
study the Plan of Presentation and select carefully 
your choice for each day, as the number attending 
each course wiU be limited If the dtrecbons listed 
on the Plan of Presentation and Instructions for 
Enrollment are observed, errors wiU be avoided 

If the Refresher Courses are not filled by the time 
of the meeting, tickets will be available at the regis 
tration desk, Sunday , Nov 30, and thereafter 

It may be necessary to alter or revise some of the 
courses and to change some of the instructors We 
shall, hovex'er, adhere as closely as possible to the 
choices made. 


Cotirse No 1 Sunday, 2-5 P M 4 Value of x ray e.\ammation m the acute ab- 

dominal disorders The rehabihty of the vanous 
Roentgenologic Manifestations of Acute \-ray' signs and them contribution toward the prac 
Abdominal Diseases tical handling of the patient will be discussed 


LEO G RIGLER, M D 

Umveisity of Minnesota 
Minneapolis, Minn 

1 Roentgen techmc in acute abdominal dis- 
orders Speaal technical procedures are necessary 
in the handhng of patients Variations from the 
usual techmc in the examination of the abdomen, 
the difficulties, and speaal procedures necessary will 
be detailed 

2 Indications for roentgen examination in the 
acute abdommal disorders The xmnous acute 
processes m the abdomen in which roentgen exami 
nation is of great assistance in establishing either 
the diagnosis or aidmg m determimng the extent 
and nature of the process wdl be presented 

3 Analysis of the scout film of the abdomen 
(a) The normal appearance of the roentgenogram of 
the abdomen without contrast medium The soft 
tissue shadows, the appearance of the gastro intes 
tinal tract with and without preparation and under 
varynng conditions wdl be demonstrated 

(b) The abnormal roentgenogram without con 
trast medium A discussion of the physiologic and 
nathologic factors in the production of changes in 
the abdomen will be und^aken 4n anahs.s of 
the vanous findings which mai be obtained mth 
Serent t^pes of acute abdominal disorders and 
tv. r Hifferential diagnosis wiU be presented 
^^Delns^ls be gn en of the findings in 

(I) Pentomtis 

(‘A Intra abdominal abscess 
Q Small intestinal obstruction 

(4) Large intestinal obstruction 


Course No 2 Sunday, 2-5 P M 

Diagnosis, Treatment, and Prognosis of Car 
cinoma of the Cervix and Endometrium 

] A DEL REGATO, MD 

Columbia, Mo » 

The course will renew the important quesboiu 
of diagnosis, including technic of examination and 
clinical staging, of caranoma of the cervix This 
will be followed bi a discussion of e-xtemal pehic 
roentgen therapi and the different techmcs of m 
tracavitary cune therapy as well as transvaginal 
roentgen therapy There will also be a discussion 
of the indications for surgery and radiotherapy and 
an analy'sis of the results of the different methods 
of treatment of caranoma of the uterus 

Course No 3 Sunday, 7-9 P M 
Film Reading Session 
MERRILL C SOSMAN, MD 
Peter Bent Brigham Hospital, Boston, Mass 
Presiding 

JOHN D CAMP M D Mayo Climc 
L HENRY GARLAND MD San Francisco, Calll 
FRED J HODGES M D , Umversily oi Michigan 
LEO G RIGLER, M D , University of Minnesota 

This IS an opportuniti for the members to present 
tlieir interesting cases, but, in order to make tins 
session of real teacliing xaluc it has lieen decided 
that all cases must be approx cd b\ Dr Sosnian in 
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advance and must fulfill certain requirements, 
namely, 

(1) That thei be proved beyond a reasonable 
doubt 

(2) That It be possible to make the correct diag- 
nosis either from the x-rays, history, physi- 
cal examination, laboratorj' findings, or any 
combination of these 

(3) That they be of interest and of teaching 
i^lue 

Anyone desinng to present cases should write di 
rectly to Merrill C Sosman, M D , Peter Bent 
Bngham Hospital, Boston, Mass , outlimng the 
case and the proof If the case is accepted, the one 
presenting it wiU be asked to make lantern shdes 
(standard, S'A X 4V4 inch size) and to bnng the 
ongmal x-rays for the “exjierts ” No cases can be 
considered that are submitted later than Nov 1 


6 Techmc and dotages employed 

7 Results evaluated 

Course No 6 Monday, 8 30—10 A M 

(This course will be repeated on Tuesday, 
8 30-10 A M ) 

The Radiologic Aspects of Urinary Tract 
Disease 

FRED I HODGES, MD 

Umversity Hospital 
Ann Arbor, Mich 

X-rav methods emplo\ed in the field of urology 
wiU be reviewed The pathological situations which 
can be detected by such procedures will be summar- 
ized and illustrated Desirable relationships be- 
tween urologist and radiologist -will be discussed 


Course No 4 Sunday, 7-9 P M 
Therapy Informafaon 
R. R NEWELL, M D 
Stanford Umversity, San Francisco, Calif 

Presiding 


Course No 7 Monday, 8 30—10 A M 

Roentgenological Classification of the 
Pneumonias with Special Reference 
to the Structures Involved 

L R SANTE, MD 
St Loms, Mo 


MILTON FRIEDMAN, M.D , New York, N Y 
LOWELL S GOm, M D , Los Angeles, Calif 
B V A LOW BEER, M D , Los Angeles, Cahf 
EDITH H QUIMBY, Sc D , New York, N Y 

You are invited to present cases of particular in- 
terest or problems in radiation therapj to the pro- 
fessors, and to stump them if you can 

Dr Newell invites all of those who are interested 
in radiation therapj to present their cases to him bv 
mail at 50 Yerba Buena Ave , San Franasco 16, 
Cahf , in advance of the session 
In addition to the questions and answers from 
the members, the panel will present discussions of 
the various phases of radiation therapy, including 
contraindications to irradiation and choice of tjpe 
of radiation therapj for vanous lesions 


Course No 5 Monday, 8 30-10 A M 

When, Why, and How Should Contact 
Therapy be Used? 

LOWELL S COIN, MD 
Los Angeles, Calif 

1 Histoncal 

2 Apparatus cmplo\cd (actual machine and 
tube in operation) 

3 Plu'sics in\ ol\ ed 

4 1 imitations of method 
') Fields of application 

(а) External 

(б) intraeax itara 
(c) Surgical 


In recent years many causes have been found for 
pneumoma other than the pneumococcus Many of 
these pneumomas have been described as atypical 
pneumonias of unknown etiology The etiologic 
agents for these unusual forms are so multiple and 
varied that they may cause confusion to the radiol- 
ogist To clanfy the situation, a comparative 
study of the roentgen mamfestations of the vanous 
tjrpes of pneumonia xvith the pathological pictures 
which they produce has been undertaken 


Course No 8 Monday, 8 30-l0 A M 
Roentgenography of the SkuU 
lOHN D CAMP, M D 

Section on Roentgenology, Mayo Clinic 
Rochester, Miim 

This IS a discussion of the roentgenographic 
changes associated xvith lesions of the skull, of local 
and sjstemic ongin The changes assoaated with 
intracranial disease also will be considered 


Course No 9 Monday, 8 30-10 A M 

Classihcahon, Diagnosis, and Treatment of 
Cancer of the Sion 


BERNARD P WIDMANN, RD 
Philadelphia, Penna 


Discussion of diagnosis, classification, how and 
why can«^ of the skin should be treated, including 
ireaiTOcnl of hemangiomal'i 



Plan of Presentation 


SUNDAY, Noy 30 

2-5 PM 

MONDAY, Dec 1 

8 30-10 A.M 

TUESDAY, Dec 2 

8 30-10 A.M 

1 Roentgenologic Manifesta 
Rons of Acute Abdominal 
Diseases 

Leo G Rigler M D 

5 When, Where, and How 
Should Contact Therapy Be 
Used? 

Lowell S Gobi, M D 

f 10 Roentgenology of the Slom 

1 ach and Duodenum 

Robert P Ball, M D 


6 The Radiologic Aspects of 
Urinary Trarf Disease (Be- 

11 The Radiologic Aspects of 
Urinary Tract Disease (Repe 

2. Diagnosis, Treatment, and 
Prognosis of Carcinoma of the 
Cervix and Endometrium 

Juan A del Regato, MJ) 

peated Tuesday) 

Fred J Hodges, M D 

tition ol course No 6) 

Fred J Hodges, MJl 


7 Roentgenological Classifica 
tion of the Pnemnonias with i 
Special Reference to the 
Structures Involved 

L.R Sante, MD 

12 Roentgenological Rndings 
and Inferential Diagnosis of 
Skeletal Diseases (Con tioued 
JVedbesday) 

Paul C Hodges M D 

7-9 P M 



3 Film Reading Session 

Merrill C Sosman, M D 

L Henry Garland M D 

Leo G Rigler, Mb) 

John D Camp, M D 



Fred J Hodges M D 

8 Roentgenography of the SlniD 
John D Camp M D 

13 Encephalography and Ven 
trlculography 

John D Camp MJD 

4 Therapy Information 

R, R Newell M D 



}^ton Friedman, MU 

Ix)well S Goln, 

B V A Low Beer, MX) 

Edith H Qulmby, Sc D 

9 Classification, Diagnosis, and 
Treatment of Cancer of the 
Sldn 

Bernard P Widmann, M.D 

14 Dosage Problems in the Use 
of Radioactive Isotopes 

G Failla Ph D 


36S 






Plan of Presentation 


WEDNESDAY, Dec 3 

8 30-10 A M 

THURSDAY, Deo 4 

8 30-10 A M 

FRIDAY, Dec 5 

8 30-10 A M 

15 Roentgenologic Findings in 
the Small Intestine 

Robert P Ball, M D 

20 RoentgenoloOTC Diagnosis of 
Diseases of the Colon 

David G Pugh, M D 

25 Diseases of the Gallbladder 
with Remarks on Cholangiog 
raphy and Pertinent Pan- 
creatic Disorders 

Wendell G Scott, M D 

16 Chnical Pathological Sigmf 
icance and Differential Diag 
nosis of Segmental Collapse 
of the Lungs 

Laurence L Robbins, M D 

21 (1) The Roentgen Changes 

m Primary Tuberculosis 
(2) Roentgen Examination of 
the Thymus 

John Caffey, M D 

26 Congenital Obstructive Le- 
sions of the Alimentary Tract 
John Caffey, M D 

17 Roentgenological Findings 
and Differential Diagnosis of 
Skeletal Diseases {Continued 
from Tuesday) 

Paul C Hodges M D 

22 The Treatment of Caxcmoma 
of the Breturt by Radiation 
Theodore P Eberhard, 
MD 

27 Classihcation, Diagnosis, and 
Treatment of Benign Lesions 
of the Female Genital Tract 
James A Corscaden, M JO 

18 Practical Problems in Ra 
dium Dosage Measurements 
Edith H Quimby, Sc D 

23 Practical Problems in X ray 
Dosage Measurements 

I L Wealherwax, M S 

28 Diagnosis and Treatment of 
the Lymphoid Tumors 

Hugh F Hare, M D 

19 When, Why, and How Should 
Transvaginal Irradiation Be 
Given? 

Arthur W Erskine, M D 

24 Radiotherapy of Cancer of 
the Pharynx and Larynx 
{Continued Friday) 

Maurice Lenz, M D 

29 Radiotherapy of Cancer of 
the Pharynx and Larynx 
{Continued fromThursday) 
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Couise No 10 Tuesday, 8 30-10 A M 
Roentgenology of the Stomach and Duodenum 

ROBERT P BALL, M D 

Presbylenem Hosintal 
New York, N Y 

This Will be a discussion of the manner of examin- 
ing the stomach and duodenum m routine gastro- 
intesbnal senes Both the common and rare lesions 
encountered will be illustrated Comments will 
be made on maneuvers dunng fluoroscopj' and pro- 
jections for radiograph! which seem to best disclose 
the various lesions 

Couise No 11 Tuesday, 8 30-10 A M 

The Radiologic Aspects of Unnary Tract 
Disease 

FRED J HODGES, M.D 

University Ho^tal 
Arm Arbor, Khcli 

Repetition of Course No 6 

Course No 12 Tuesday, 8 30-10 A M 

Roentgenological Findings and Differential 
Diagnosis of Skeletal Diseases 

PAUL C HODGES, M.D 

The University of Chicago 
Chicago, IlL 

This IS the first of two lectures to be given by Dr 
Hodges on skeletal diseases The second one, No 
17, will be on Wednesdaj 

At this first lecture, non ossifving osteoma, osteoid 
osteoma, pulmonary osteoarthropathy, piogemc 
osteomj elitis, and tuberculosis wiU be discussed and 
fllustrated 

Couise No 13 Tuesday, 8 30-10 A M 

Encephalography and Ventriculography 

JOHN D CAMP, M.D 

Section on Roentgenology, Mayo Clinic 
Rochester, Mmn 

This course wiU be a presentation of the funda- 
mentals of encephalographi and i entnculographj 
and a discussion of the charactenstic changes asso 
aated with the usual intracranial lesions 

Course No 14 Tuesday, 8 30-10 A M 

Dosage Problems in the Use of Radioactive 
Isotopes 

G FAUXA, PhD 
New York, N Y 

Radioaetn^ isotopes Ai-adab.htj and possible 
uses as tracers and for therapi 


Discussion of phTOical charactenstics (actnity, 
half-life, type, and energy of radiation) 

Tissue dosage determinations (1) when used m 
“applicators," as in the case of radium or radon, 
(2) when introduced into the body as chemical com 
pounds 

Influence of rate of decay, elimination local con 
centration 

Dangers in the use of radioactive isotopes inter 
nally administered 
Protection of personnel 
Dosage data and charts will be presented 

Couise No 15 Wednesday, 8 30-10 A M 

Roentgenologic Fmdmgs m the Small 
Intestine 

ROBERT P BALL, M D 

Presbyienan Hospital 
New York, N Y 

The roentgenographic findings m disturbances in 
mobihtv and mucosal pattern of the small intestine 
assoaated with pnman and secondary nutntional 
deficiency states, wiU be illustrated and discussed 
Also, the findings in some cases of intestinal tumors 
will be shown and comments made The session 
■will include remarks upon the normal anatomj and 
the basic pnnaples of intestinal movement 

Course No 16 Wednesday, 8 30-10 A M 

Chnical Pathological Signihcance and 
Differential Diagnosis of Segmental 
CoUapse of the Lungs 

LAURENCE L. ROBBINS, M D 
Massachnaettfl General Hospital 
Boston, Mims 

The significant factors m the roentgen diagnosis of 
collapse of a lung, a lobe, and the vanous segments 
thereof will be presented Certain structures seen 
in the normal chest as they pertain to collapse and 
the major technical requirements inll be brought 
out It IS known that accurate roentgen diagnosis 
depends on recognition of the fundamental process 
as seen on the films m addition to certain clinical 
obsenations the important points will be empha 
sized 

Couise No 17 Wednesday, 8 30-10 A M 

Roentgenological Findings and Differential 
Diagnosis of Skeletal Diseases 

PAUL C HODGES MD 
The University of Chicago 
Chicago 111 

This IS the second of two lectures of wliicli the 
first IS scheduled for Tuesdai See Course No 12 
This second jicnod will be dcioted to nrtJintis 
with particular reference to (1) the sjiecific 
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arthntides, (2) osteoartlintis, (3) rheumatoid ar- 
thritis 

Course No 18 Wednesday, 8 30— 10 AM 

Practical Problems m Radium Dosage 
Measurements 

EDITH H QUIMBY, Sc D , Physidst 

Columbia University 
New York, N Y 

The development of dosage units for radium ther- 
apy uiU he traced bneflv Various charts and 
tables for determination of dosage m roentgens will 
be presented, and precautions regarding their use 
discussed Most of the penod will be devoted to 
working out practical problems (An exhibit on 
dosage calculation will probably be presented ) 

Course No 19 Wednesday, 8 30-10 A M 

When, Why, and How Should Tranavagmal 
brradiafaon Be Given? 

ARTHUR W ERSKINE, M.D 
Cedar Rapida, Iowa 

A. discussion of vanous methods used to destroy 
the pnmarj' lesion in cancer of the utenne cemv 
The advantages of, and objections to, radium ther- 
apy, contact therapN, and each of the four major 
modifications of the transvaginal method will be 
set forth in some detail Indications, contraindica- 
tions distribution, dosage, and results will also be 
bneflj considered 

Course No 20 Thursday, 8 30-10 A M 

Roentgenologic Diagnosis of Diseases of the 
Colon 

DAVID G PUGH, MD 

Mayo Clinic 
Rochester, Minn 

The conduct of the examination of the large in- 
testine \nll be desenbed, and the entena for the 
diagnosis of the lesions more frequenth encountered 
there mil be discussed 

Course No 21 Thursday, 8 30-10 A M 

(1) Roentgen Changes in Primary Tubercu- 
losis 

(2) Roentgen Examination of the Thymus 
JOHN CAEFEY, MD 

The Presbyterian Hospital 
Now York N Y 

(1) Tuberculosis 

Historical rc\aci\ of the pniicipal contnlnilmns 


Morbid anatomy of pnmary tuberculous complex. 
Puhnonaiy focus 
Penfoc^ exudate 
Pulmonary atelectasis 
Regional lymph nodes 

Intrathoracic and extrathoraac 
Localized and diffuse pleurisy 
Obstructive atelectasis and emphysema 
Obstructive bronchiectasis 
Value of lateral and oblique projections 
Differential diagnosis 

Values and limitations of roentgen examinations in 
diagnosis and prognosis 
Extrathoracic pnmary tuberculous complexes 

(2) The Thymus 
Normal anatomy and phjsiology 
Roentgen findings 
The thymus and sudden death 
The thxTuus and “thymic symptoms ” 

Therapy of the thymus 

Comment Dr John Caffey is to give two sessions 
on Roentgenology in Children, covenng certain 
phases of chest and gastro intestinal examinations 
wherein the findings in children differ essentially 
from those in adults He will conduct this session 
and course No 26, as outlined 

Course No 22 Thursday, 8 30-10 A M 

The Treatment of Carcinoma of the Breast by 
Radiahon 

THEODORE P EBERHARD, M D 
leffeiBOn Medical CoUege and Hospital 
Philadelphia, Penna 

A bncf discussion will be gi\ en of the vanous tj pes 
of breast cancer, with the object of defining those 
types and stages of the disease considered suitable 
for radiation treatment, special emphasis being 
laid on the Haagensen-Stout entena of ojierabihty 
VTiile It is agreed that "cure” of breast cancer by 
radiation is seldom, if ever, achiei ed, long-term ar- 
rests may be bojjed for under certain circumstances 
and the technic followed in these cases will be de- 
scribed in detail Finally , there will be time devoted 
to the lanous technics emploicd in the treatment 
of tlie largest group of cases coming to the radi- 
ologist, those in which palliation of pain aqd relief 
from ulceration are the onl\ objectii cs 

Course No 23 Thursday, 8 30-10 A M 

Practical Problems m X-Ray Dosage 
Measurements 

I L WEATHERWAX, M.S , Physicist 
American Oncologic Hospital 
Philadelphia Penna 

1 1 fr__i - 
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tion, and focal-skin distance on the radiation roent- 
gen output of an \-ray machine as measured in air 

2 Effect of quahty of radiation, size of field, and 
depth of underlying tissue on back-scatter 

3 Effect of quahty of radiation, size of field, 
and focal-skm distance on penetration of the radia- 
tion mto the tissue, or depth dose. 

4 Isodose charts Determination of radiation 
intensity m roentgens, and quahty in half-value 
layer and effective wave length 

5 Scattenng and total absorption of photons in 
the tissue 

6 Discussion of the record sheet as recom- 
mended by Standardization Committee of the Radi- 
ological Society of North Amenca 

Courses No 24 and 29 Thursday and Friday 
8 30-10 A M 


phthalem and of the chenucal, lodo alphionic aad 
(Pnodax) 

Included in this course is a discussion of the uses 
of fatty meals and an evaluation of cases with de- 
layed emptymg of the gallbladder There will 
be a review of e.xpenence m evaluatmg the dun 
cal significance of famt concentrations of the com 
pound m the mterpretation of cholecj'stograms 

The mdications for cholangiography and the 
techmcs as emplojed at the Washington Umver 
sity School of Mediane will be presented for dis 
cussion, along with those employed elsewhere. 

An accurate and objective method for the diag 
nosis of pancreatic disease is stdl lacking and pre- 
sents a ehahengmg problem for solution A few of 
the radiographic procedures that are employed m 
the diagnosis of pancreatic diseases will be demon 
strated m the discussion of this problem 


Radiotherapy of Cancer of the Pharynx and 
Larynx 

MAURICE LZNZ, M.D 
New York, N Y 

(This course requires two days ) 

The result of radiotherapy in cancer of the 
pharynx and larynx is influenced chiefly by the ex- 
tent, locahzation, and inherent radiosensitivity of 
the cancer, by the radioresistance of the irradiated 
normal tissues, and by the adequacy of the tumor 
dosage The admimstration of adequate tumor dos- 
age IS faohtated by the infrequency of distant metas- 
tases of most of these cancers, it is rendered more 
difficult by the tendency of the cancers to silent 
regional lymph node involvement and extension to 
the laryngeal cartdages and base of the skull This 
mvolvement of cartilage and bone, as weU as then- 
invasion by the ever-present pharyngeal infection 
lowers the radiosensitinty of these irradiated normal 
structures and interferes with the admimstration of 
adequate tumor dosage 

The various factors mentioned above, mduding 
techmc of radiotherapj , will be discussed informallv 
on the basis of reports in the literature and personal 
observations dunng the past twenty years at the 
Presbytenan, Manhattan Eje, Ear, Nose and 
Throat, and Montefiore Hospitals, New York 


Course No 26 Friday, 8 30-10 A M 

Congenital Obstructive Lesions of the 
Alimentary Tract 

JOHN CAFEEY, M D 

The Preshyierian Hospital 
New Yor)^ N Y 

Morbid anatomy, roentgen findmgs and their 
evaluation m 
Atresia of the esophagus 
Hypertrophic pylonc stenosis 
Obstructions of the small mtestine due to 
Congemtal volvulus 
Failure of recanalization 
Pentoneal bands 
Duphcations 
Meconium ileus 

Atresia of the colon and megacolon 
Rectal atresia 

Special emphasis will be placed on hazards of 
banum m some cases and the value of plain 3 posi 
tion films of the abdomen 
{See also Course No 21) 

Course No 27 Friday, 8 30-10 A M 

Classification, Diagnosis, eind Treatment of 
Bemgn Lesions of the Female Gemtal Tract 


Course No 25 Friday, 8 30-10 A M JAMES A CORSCADEN, M D 

Diseases of the Gallbladder with Remarks on ^ ^ 

lanmooraphy and Pertinent Pancreatic Mjomata of the uterus are composed of tissue 
^ Disorders which requires no treatment Thej become clim- 

„ _ callj significant because of size, sjTnptoras, and 

WENDELL G SCOTT, changes m the tumor Uterine bleeding is the prin 

Washmgfou University School of Medicine cipal sj-raptom Its nature should alwaj-s be cs 

St Louis Mo tablishcd bj a diagnostic curettage wliatei er treat- 

liides a bnef summan of the de ment is earned out Treatment of fibroids is either 
Xhis course m j-^mes of cliolecvstographv bj observation, bi operation, or bj induction of the 
velopment and tne , ^ ,„tra\enous and menopause bj irradiation of the oi-anes The 

with a present-da> app , tetraiodophenol choice of treatment depends upon its cfiTcct on s>nip- 

'oral methods, using compounds 
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toms and on the local lesion, its efficacy as a pro- 
phylactic measure, and upon the assoaated mjury 
to the patient 

Endometrial and cervical mucous polyps are 
treated by excision 

Ovanan enlargements are either (1) dysfimctional 
cysts, (2) endometriosis, or (3) neoplasms Neo- 
plasms should always be removed Endometnosis 
may be treated conservatively but is often operated 
upon Dysfunctional cysts rarely require treatment 
Their removal seldom affects symptoms 


Course No 28 Friday, 8 30-10 A M 

Diagnosis and Treatment of the Lymphoid 
Tumors 

HUGH F HARE, M.D 

Lahey Clinic 
Boston, Mass 

This IS a discussion of diagnosis of the lymphoid 
tumors and of the indications and contramdications 
for treatment with the various types of therapy 


Course No 29 Friday, 8 30-10 A M 

Radiotherapy of Cancer of the Pharynx and 
Larynx 

MAURICE LENZ, M D 
New York, N Y 

{Conltnued from Thursday See Course No 24) 





ANNOUNCEMENTS AND BOOK BEVIEWS 


SECTION ON RADIOLOGY 
CALIFORNIA ISIEDICAL ASSOCIATION 

At the 76th Annual Meeting of the California 
Medical Association^ recently held in Los Angeles, 
the foUoiving officers were elected by the Section on 
Radiology Chairman, D R hlacCoh, M D , Los 
Angeles, Secretary, Sydney F Thomas, MD, 
Palo Alto Chnic, Palo Alto 

FLORIDA RADIOLOGICAL SOCIETY 

At the last meeting of the Flonda Radiological 
Soaetj , Dr J Maxej Dell, Jr of Gamesi die was 
elected President, Dr James F Pittman of Lake 
City, Vice President, and Dr J A. Beals of Jack- 
somnlle, Secretarj'-Treasurer The SoaeU will 
hold Its next meeting in November 

OHIO STATE RADIOLOGICAL SOCIETY 

The new officers of the Ohio State Radiological 
Societj are Dr Ralph Holmes, Chillicothe, Presi- 
dent, Dr Henry Snow, Da^’ton, nce-President, 
Dr Carroll Dundon, Cleveland, Secretarj' Treasurer 
Dr H F Fulton, Columbus, and Dr E C Else\, 
Cincinnati, are the new members of the Executive 
Committee, and Dr Clarence Hufford, Toledo and 
Dr Harold Remeke, Cincmnati, Councilors to the 
Amencan College of Radiologs , for the Northern 
and Southern Districts, respectis'els 

The IIMS meeting of the Societs wiU be held in 
conjunction with the meeting of the Ohio State Med- 
ical Association in Cincinnati in Mas 194S 


Austria. As a charter member of the Viennese and 
Austnan Roentgen Ra> Societies, as a teacher at the 
Universitv of tdenna, m numerous lectures and dem 
onstrations at that University, and m manj another 
European medical center, he presented or er a penod 
of many j ears the results of his e.xtensive roentgen 
ological and clinical studies which encompassed the 
entire field of radiologv, as that specialtj came to 
plav an increasingly important part in modem medi 
cine 

Manv of Professor Kienbock’s publications are 
classical contnbutions to radiology klalacia of the 
lunate bone usualli carries his name His studies 
on the effect of radiation on skin, governing the treat 
ment of skin diseases, his concepts of the treatment of 
neoplastic disease and the diag;nosis of tropliic os 
seous degeneration on a nutntional basis, and ob- 
servations on echinococcus, multiple neuroma, m 
flammaton pericardial dii erticula mahgnant mefa 
static disease involving the skeleton, all attest to 
his knowledge, judgment, and sagaatv 

After 1938 ITofessor Kienbock encountered in 
creasing handicaps in his scientific work, whicli m 
1943 he had to rdinqmsh entirely, though a number 
of important studies concermng, for instance, chon- 
dromatosis and sarcomatosis of skeletal structures 
bone tumors, xanthomatosis, scurvy , osteosclaWSi 
etc , were in preparation 
The Radiological Soaety of North America, of 
which Professor KienbSck is a Corresponding Me® 
her, congratulates him on the honors recently be- 
stowed upon him It is hoped that with more set 
tied conditions in ffienna, further scientific contn 
butions from his pen may be forthcoming 


TEXAS RADIOLOGICAL SOCIETY 

The next meeting of the Texas Radiological 
Society wiU be held Jan 17, 194S m Temple, TexM 
Dr C A Steianson, of Temple, is President of the 
Society and Dr R P O'Bannon, of Fort Worth, is 
Secretary 


PROFESSOR ROBERT KIENBOCK! 

On March 28, 1947, Prof Robert KienbSck, 
of Vienna was made an honoraiy member of the 
Soaeti of Phi-staans of that citi , and in pubhc ses- 
sion presented with a diploma attesting to tins honor 
Following this presentation Professor Kienb^ 
spoke bnefli , renewing his life s work, paimg tnfmte 
t^his teachers in mam scientific and mednml centers 
ofVestOT Europe and the friendship and msp.ra- 
bon ed from mam contemporaries m mediane. 

particffiarh 

Professor Ki n . ,^5^ contact with others. 

pioneetsofradioloK ffi-ofcsor Holzknecht. estab 
particularly the la in t lenna and 


particularly the la e gpecialti m t lenna and 
hshed roentgenologi as a speciaiti ^ 


374 


Books Received 

OSTEOTOITi OF THE LONG BoNES By Henri MltCU, 
M D , Consulting Orthopedist, klaimomdes Hos 
pital Attending Orthopedic Surgeon, Hospital for 
Joint Diseases and Rii erside Hospital New York, 
Fellow of the Amencan Academy of Orthopedic 
Surgeons, the Amencan College of Surgeons, and 
the New York Academy of Medicine A \ olumc 
of 294 pages, with 181 illustrations Published 
bv Charles C Thomas Spnngfield 111 1947 

Pnee S6 75 

Caxcbr Diagxosis, Treatuent Prognosis By 
Lauren V Ackerjun M D Pathologist to the 
Ellis Fischel State Cancer Hospital, Assistant 
Professor of Pathologi Washington Lnivcrsiti 
School of Mediane St Louis Mo and Juw A 
OEU Reg\to MD, Radiotherapist to the Ellis 
Fischel State Cancer Hospital former Assistant 
to the Radium Institute of the Unu-crsiti of Pans 
A lolume of 1 200 pages with 749 illustrations 
42 m color on nine plates Pnee ‘*20 00 
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La Tomogravia, Nelle Malattie dei Seni Para- 
NASALi CoNnoBtrro Clinco Radiologico By 
Enrico Bozzi, Docente, Pnmano di Otonnolar- 
ingoiatna dell Ospedale Cmle di Monza, and 
LuDonco Mucchi, Docente, Dingente la Sez 
Radiol della Clmca Chirurgica dell’Universita dt 
Milano k volume of 152 pages with 140 illus- 
trations Linanio CappeUi, Bologna, 1947 

Book Reviews 

Roentgen Interrretation By George W 
Holmes, M D , Board of Consultation, Massa- 
chusetts General Hospital and Chnical Professor 
of Roentgenolog} Emeritus, Harvard Medical 
School, and Laurence L Robbins, M D , Radi- 
ologist in Chief to the Massachusetts General 
Hospital and Associate in Radiology, Harvard 
Medical School A volume of 398 pages, with 
266 illustrations Published by Lea fi- Febiger, 
Pluladelphia, 7th edition, 1947 Price S7 00 

This new edition of Roentgen Inlerprelalton is the 
seventh of a well seasoned and thoroughly reliable 
textbook which u as first published in 1919 under the 
authorship of Dr George W Holmes and the late 
Dr Howard E Ruggles It is pleasing to note that 
Dr Robbins has become the new joint author, thus 
assunng continuance of this excellent work with the 
same high scholastic standards that have marked 
earlier editions 

The text is conase but unusually comprehensive 
for a book of this size All parts of the bod) are con- 
sidered but some patliologic conditions are omitted 
and some are dealt w ith rather bnefly The matenal 
has been revised and brought up to date in the light 
of newer roentgen findings which hare prored their 
soundness A beginning has been made, also, in 
changing the illustrations from the premous positn e 
reproductions to the more desirable negative ones 
It is regrettable that it was not possible to make this 
change o\ er complete but, as the authors explain in 
their preface, there were serious obstacles in the waj 
A comprehensive bibhographv follows each chapter 
There is no question that the text will continue to be 
invaluable as a rcad\ reference volume to students 
who arc interested in radiologv 

SURTACF AND ILvdIOLOGICAL \NAT0M\ FOR Stu 
UFNTS AND GENERAL PmiCTITIONERS B\ A B 
Mfleton, W 3 Hvmilton, antj Han C C 
TciiArERorr Second edition rewritten bv A B 
Appleton M A M D (Cantab ), Professor of 
Anatonij in the Unnersitv of London and Direc- 
tor of the Department of Anatomi in the Medical 
School of St Thomas s Hospital, London, former 
Fellow of Downing College, Cambndge, W J 
If \MiLTON, M D , D Sc , r R S E Rcgiiis Pro 


fessor of Anatomy m the University of Glasgow, 
formerly Professor of Anatomy in the Umversity 
of London at the Medical College of St Bartholo- 
mew’s Hospital, and G SmoN, M D , B Ch , 
D M R E (Cantab ), Demonstrator of Radiologi- 
cal Anatomy m the Medical College of St Bar- 
tholomew’s Hospital, and Assistant Radiologist to 
the Diagnostic X-ray Department, St Bartholo- 
mew’s Hospital, London A volume of 332 
pages, with 390 illustrations Pubhshed by The 
Williams S. B ilkins Co , Baltimore, 1946 Pnee 
S7 00 

Surface and Radwlogtcal Anatomy, by Appleton, 
Hamilton, and Tchaperoff, at the time of its onginal 
pubhcation in 1938 was one of the first books deahng 
pninarily with anatomy m which the radiological 
appesirances of normal structures were given a sig- 
mficant place in the text The work has now been 
rewritten and pubhshed m a second edition, with 
Dr Sunon replacing Dr Tchaperoff in the group of 
authors As its title implies, it is devoted to the 
study of surface anatomy and the role of radiology 
in such a study 

The text is introduced by a chapter on General 
Anatomy and Methods, following which the parts of 
the body are taken up in order An Appendix gives 
the approximate dates of the appearance of the vari- 
ous centers of ossification and umon of the epiphy- 
ses, as well as tables showing the segmental innerva- 
tion of the muscles of the upper and lower limbs 
The plan of treatment may be illustrated by the 
section on the shoulder, whidh embraces the follow- 
ing headings and subheadings 

Surface Contours 
Landmarks on Thoracic Skeleton 
Skeleton of the Shoulder Region 
Superficial Muscles 
Moi ements 

Stemoclancular Joint 

Scapula 

Shoulder Joint 
Radiologi 

Clavicle 

Stemodaviciilar Joint 

Shoulder Joint 

Dev elopment from Birth to Adolescence 

The relation of surface contours to the underlv ing 
structures is demonstrated bj retouched photographs 
and sketches, along mtli roentgenograms of the cor- 
responding areas 

This volume should be of considerable aid in a 
rapid renew of the surface and undcrlj mg gross 
anatomv of various areas which arc being studied 
rocntgenographicalh It will find a welcome place 
m the hbran of radiologists and students of anatomy 
alike 
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Edtlor's Note Secretaries of state and local radiological societies are requested to cooperate in keeping this 
section up-to date by notdying the editor promptly of changes in officers and meetmg dates Address Howard 
P Doub, M D The Henry Ford Hospital, Detroit 2, Mich 


HHITED STATES 


Connecticut 


RADIOIXiGICAL SOCIBTi OF NoRTH AlIERlCA Sccrc- 

lary-Treasiirer Donald S Childs M D 607 
Medical Arts Bldg , Syracuse 2 N Y 
American Radtom Socibty Secretary Hugh F Hare 
M D , 605 Commonwealth Ave , Boston 15 Mass 
American Roentgen Ra\ Socibti Secretary Harold 
Dabney Kerr M D , loira City Iowa 
American College of Radiologi Secretary Mac F 
Cabal, 20 N Wacker Dr , Chicago 6, HI 
Section on Radiologi, A M A Secretary U V 
Portmann M D Cleveland Clinic, Cleveland 6 
Ohio 

Alabama 

Alabama Radiological Societi Secretary- T reasurer 
Courtney S Stickley, M D Bell Bldg Montgom- 
erj Next meeting at the time and place of the 
Alabama State Medical Assoaation meeting 


Arkansas 

Arkansas Radiological SociETi Secretary Fred 
Hames M D Pine Bluff Meets every three 
months and annually at meeting of State Medical 
Society 


Cahforma 

California Medical Association Section on Radi- 
ology Secretary, Sydney F Thomas M D 
Palo Alto Clinic Palo Alto 

Los Angeles County Medical Association Ra 
diological Section Secretary Moris Horwitz, 
M D 2009 WUshire Blvd , Los Angeles 6 Meets 
second Wednesday of each month at County 
Society Bldg 

Pacific Roentgen Society Secretary L Hen^ 
Garland M D 450 Sutter St San Francisco 8 
Meets annually with State Medical Association 

San Diego Roentgen Society Secretary R F 
Niehaus M D 1831 Fourth Ave San Diego 
Meets first Wednesda> of each month 

X-Ray Study Club of San Francisco Secretary 
Ivan J Miller M D 2000 Van Ness Ave Meets 
monthly on the third Thursday at 7 45 p m 
Tanuary to June at Lane Hall Stanford Un.ver 
sity H^ital and Jub to December at Toland 
Hidl UniYnusity of Califomm Hospital 


CoNNEcncuT State Medical Society Section on 
Radiology Secretary Robert M Lomnan, M D , 
Grace-New Haven Hospital Grace Unit, New 
Haven Meetings bimonthly second Thursday 

Florida 

Florida RADtOLOGicAL Society Secretary-Treasurer 
J A Beals M D , St Luke’s Hospital Jackson 
YuUe Meets semiannually, m April preceding the 
annual meetmg of the Flonda Medical Society, 
and in November 

Georgia 

Georgia Radiological Society Secretary Treasurer 
Robert Drane M D De Renne Apartments 
SaYrannah Meets in November and at the annual 
meeting of State Medical Association 

UlmolB 

Chicago Roentgen SoaETY Secretary T J Wach 
on ski M D , 310 EUis Ave Wheaton Meets 
at the Palmer House, second Thursday of Octoter 
November January February March, and Aptili 
at 8 00 pm 

Illinois Radiological Society Secretary-Treasarer, 
William DeHollander M D , St Johns’ Hospital. 
Springfield Meetings quarterly as announced 

Illinois State Medical Society, Section on Ra 
DioLooY Secretary Frank S Hussey, M D , 250 
East Superior St Chicago 11 

Indiana 

Indiana Roentgen Society Secretary Treasurer, 
J A Campbell M D , Indiana University Hos 
pitals, Indianapolis 7 Annua] meeting in May 

Iowa 

Iowa X Ray Club Secretary Arthur W Erskinc 
M V 326 Hlgley Building, Cedar Rapids Meets 
during annual session of State Medical Society 

Kentucky 

Kentucky Radiological Society Secretary-Treas 
urer Sydney E Johnson M D 101 W Chestnut 
St Louisville 

Louisville Radiological Society Secretary Treas 
urer Everett L Pirkey LouisyuIIc General 
Hospital LomsYulIe 2 Meets second Friday of 
each month at Louisy die General Hospital 


rw TTT, <teeretar\ Washington 
jNYmR Hospital 1619 Jldwau- 

^ 6 Meets third Friday of each month 

trthe of Mcdicme and Hospitals 


Louisiana 

Louisiana Radiological Society Secretary Treas 
urer Johnson R Anderson M D No LrOuisnna 
Sanitanum Shre\cport Meets with State MccI 
leal Socict> 
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Orleans Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday, 

7 30pm 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secretary, 'Hurry A Miller, 2452 Eutaw 
Place, Baltimore 

Michigan 

Detroit X-ray and Radium Society Secretary- 
Treasurer, B R Witwcr, M D , Harper Hospital, 
Detroit 1 Meetings first Thursday of each month 
from October to May, at Wayne County Medical 
Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff, M D , 220 
Genesee Bank Buildmg, Fknt 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman, M D , 802 Medical Arts Bldg , Min- 
neapolis 2 Regular meetings in the Spring and 
Fall 

Missouri 

Radiological Society of Greater Kansas City 
Secretary, John W Walker, M D , 306 E 12th St , 
Kansas City, Mo MeeUngs last Friday of each 
month 

St Louis Society of Radiologists Secretary Edwm 
C Ernst, M D , 100 Beaumont Medical Bldg 
Meets on fourth Wednesday of each month, 
October to May 

Nebraska 

Nebraska Radiological SociETt Secretary Treas- 
urer, O A Neely, M D , 924 Sharp Buildmg, 
Lincoln Meetings third Wednesday of each 
month at 0 P M m cither Omaha or Lmcoln 

Hew England 

New England Roentgen Ray Society Secretary- 
Treasurer, George Levenc, M D , Massachusetts 
Mcmoriil Hospitals, Boston, Mass Meets 
monthly on third Friday at Boston Medical 
Library 

New Hampshire 

New IUmpshire Roentgen Societi Secretary 
Treasurer, Albert C Johnston, M D , Elliot Com- 
munilj IIospitTl, Keene hlcclings quartcrlj in 
Concord 

New Jersey 

R\diolocic.\l Society of New Jersey Secretary, 
Raphael Pomcrauz, M D , 31 Lmcoln Park New- 


ark 2 Meetmgs at Atlantic City at time of 
State Medical Society and midwinter m Newark 
as called 

Hew York 

Associated Radiologists of New York, Inc Sec- 
retary, Wdham J Francis, M D , East RocLaway, 
L I 

Brooklyn Roentgen Ray Society Secretary-Treas- 
urer, Abraham H LeYTf M D i 1354 Carroll St , 
Bklyn 13 Meets fourth Tuesday of every month, 
October to April 

Buffalo Radiological Society Secretary-Treasurer, 
Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetings second Monday evenmg each month, 
October to May, inclusive 

Central New York Roentgen Society Secretary- 
Treasurer, Dwight V Needham, M D , 608 E 
Genesee St , Syracuse 10 Meetmgs in January, 
May, and October 

Long Island Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evenmg each month at 
Kings County Medical Bldg 

New York Roentgen Society Secretary, Wm 
Snow, M D , 941 Park Ave , New York 28 

Rochester Roentgen-Ray Society Secretary, Mur- 
ray P George, M D , 260 Crittenden Blvd , Ro- 
chester 7 Meets at Strong Memorial Hospital, 
third Monday, September througb May 

North Carohna 

Radiological Socibty of North Carolina Sec- 
retary-Treasurer, James E Hemphill, M D , Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 

Ohio 

Ohio Radiological Society Secretary, Carroll 
Dundon, M D , 1030 Reibold Bldg , Dayton 2 
Next meeting at annual meeting of the Ohio State 
Medical Association, May 1948 

Central Ohio Radiological Society Secretary, 
Hugh A Baldwm, hi D , 347 E State St , Co* 
lumbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger M D , 735 Doctors Bldg , Cincinnati 2 
Meets last Monday of the month, September to 
May 

Cleveland Radiological Society Secretary-Treas- 
urer, George L Sackett hi D , 10516 Carnegie 
Avc, CIcY eland 6 Meetings at 0 30 pm on 
fourth htonday, October to April, indusiic 

Oklahoma 

OKLAHOiiA State Radiological Society Secretary- 
T rcasurer, Peter M Russo, hi D , 230 Osier Build- 
ing, Oklahoma City Meetings three times a year 
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UNTIED STATES 


Connecticut 


Radiological Socibty of North America Secre 
tary-Treasurer, Donald S Childs, M D , 607 
Medical Arts Bldg , Syracuse 2 N Y 
American RADitna SociErv Secretary, Hugh F Hare 
M D , 605 Commonwealth Ave Boston 15, Mass 
American Roentgen Ra\ SoctErv Secretary, Harold 
Dabney Kerr, M D , Iowa City Iowa 
American College of Eadiologi Secretary Mac F 
Cahal, 20 N Wacker Dr , Chicago 6 HI 
Section on Radiologi, A M A Secretary, U V 
Portmann M D , Cleveland Clinic Cleveland 6 
Ohio 


Alabama 

Alabama Radiological Societi Secretary- T reasurer 
Courtney S SticLley, M D Bell Bldg Montgom 
ery Next meeting at the time and place of the 
Alabama State Medical Association meebng 


Arkansas 

Arkansas Radiological Societi Secretary, Fred 
Hames M D Pine Bluff Meets every three 
months and annually at meetmg of State Medical 
Society 


California 

California Medical Association Section on Radi 
ologi Secretary, Sydney F Thomas, M D 
Palo Alto Clinic Palo Alto 

Los Angeles Coontv Medical Association Ra 
diological Section Secretary Mons Horwitz 
M D 2009 Wlshire Blvd , Los Angeles S Meets 
second Wednesday of each month at County 
Society Bldg 

Pacific Roentgen Socibti Secretarv L Henry 
Garland M D 450 Sutter St San Francisco 8 
Meets annually iwth State Medical Association 
San Diboo Roentgen Societv Secretary R F 
Niehaus MD 1831 Fourth Ave San Diego 
Meets first Wednesday of each month 
X-Rai Stddi Club of San Francisco Secretary 
' Ivan J Miller M D 2000 Van Ness Ave Meets 
monthly on the third Thursday at ^ 45 p m 
Tanuary to June at Lane Hall Stanford 
ity Sspital and July to December at Toland 
HaU. Unnersity of CaUfonmi Hospital 


CoNNBcncDT State Medical Societt, Section on 
Radiology Secre(orY,RobertM Lowman.M D, 
Grace-New Haven Hospital, Grace Unit, New 
Haven Meebngs bimonthly, second Thursday 

Florida 

Florida Radiological Socibtt Secretary Treasurer 
J A Beals M D , St Luke’s Hospital, Jackson 
viUe Meets semiannually, m April, precedrag the 
annual meebng of the Florida Medical Society, 
and m November 

Georgia 

Georgia Radiological Societn Secretary- T reasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November and at the annual 
meetmg of State Medical Association 

Hhnois 

Chicago Roentgen Societn Secretary T J Wach- 
owski M D 310 Bibs Ave , RTieaton Meed 
at the Palmer House, second Thursday of OctobH, 
November January February, March, and Apm, 
at 8 00 pm 

Ilunois Radiological SociETy Secretary Treasu’ff 
WiUiam DeHoUander, M D , St Johns’ Hospital 
Spnngfield Meetmgs quarterly as announced 

Ilunois State Medical Societt, Section on R* 
DiOLOGT Secretary, Frank S Hussey M D . 2oO 
East Superior St Chicago 11 

Indiana 

Indiana Roentgen Society Secretary Treasurer t 
J A Campbell M D Indiana University Hos 
pitals Indianapolis 7 Annual meetmg In May 

Iowa 

Iowa X Rat Club Secretary Arthur W Erstme, 
M D 326 Higley Buildmg, Cedar Rapids Meets 
during annual session of State Medical Society 

Kentucky 

KENTUCRy Radiological Societi Secretary Treas 
urer Sydney E Johnson M D 101 W Chestnut 
St LouisnUe 

Louisville Radiological Societi Secretary Treas 
urer, Eicrett L Pirkey Louisnlle General 
Hospital Louisville 2 hlccts second Friday of 
each month at Louisnlle General Hospml 


Louisiana 

Colorado Secretary Washington Louisiana Radiological Societt Secretary Treas 

nBN'VER Radiological inig Mdwau urer Johnson R Anderson MD ^o Louisiana 

o trssTrtM* M D ilosp . . -u ^ ^ 

CHuyler, M Fnday of each month 


— — No Louisiana 

Santtanum Shreicport Meets with State Med 
ical Socict> 
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ROENTGEN DUGNOSIS 
The Head and Neck 

Exp6sito, Lorenzo Pretnatxire Closure of the 

Cranial Sutures m Infancy 381 

Santos, Cakeos Radiosurgery Foreign Bodies 
m the Neck Removed under Fluoroscopic 
Control 381 


The Chest 

TobIas Josk W Importance of Tomography m 
the Diagnosis of Infiltrative and Polypoid 
Stenosing Cancer of the Inferior Third of the 
Trachea 381 
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thoracic Tumors? 382 
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Holman Chile Roentgenologic Kymographic 
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Achalasia or Cardiospasm 385 
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Gastric Carcinoma Incidence and Diag- 
nostic Procedures 386 
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Diinng Roentgen Exarmnation 386 

Golden, Ross Some Problems m Abnormal In- 
testmal Phyisiology Associated with Pen- 
toneal Adhesions and Ileus 386 

Stalker, Leonard K Banum as a Factor in In- 
testinal Obstruebon 387 

GonzAlbz, Laudelino H Pneumopentoneum 
in a Newborn Child Due to Perforation of the 
Ileum 387 

Gotlibb, G G Case of Intersigmoid Hernia 

with Illustrations of X Ray Appearances 387 

Wright Louis T , Freeman, W Adrian and 
Bolden, Joel V Lymphogranulomatous 
Strictures of the Rectum 387 

Mahonev, Earle B Cholecystoduodenocolic 
Membranes 388 

Kaplan, Murrbl H Calcareous Diseases of 

the Pancreas 388 

Ndzum, Franklin R Diffuse Calcification of 

the Pancreas 388 

Fischer, Edward H Pancreatic Lithiasis 388 

Monroe Lee, and Jourdonais Leonard F 
Pancreatic Calcuh with Associated Diabetes 
Mellitus 389 
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Sashin, David, et al Disseminated Coccidioi- 
domycosis Localized in Bone 
Pascau, IsiDORO Present Concept of Osteo- 
chondrosis of Growth 

Burkhardt, W L , et al A Roentgenographic 
Study of • Bends” and 'Chokes" at Altitude 
Sweetapplb,H a Sudeck’s Atrophy 
h*® A Damd a Case of Melorheostosis 
Gillespie H W Radiological Diagnosis of 
Lumbar Intervertebral Disc Lesions 
Bellom, Luigi Osteomalacic Dissolution 
Zones and Obscured Fractures of the Spinous 
Processes of the Vertebrae 
Leonard Donald W , and Cohen Louis Non- 
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Radiological Societies 


Scptembtr IW7 


Pennsylvania 

Pennsylvania Radiological Soclety Secretary 
Treasurer, James M Converse M D , 416 Pine 
St , WHliamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Calvin L Stewart M D , Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 p M from October to May in 
Thomson Hall College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary Treasurer, 
Lester M J Freedman, MD 415 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 P m October to May, mclusive 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer, Maurice D Frazer, M D , Lmcoln 
Clinic Lincoln, Nebr 

South Carohna 

South Carolina X-Ray Society Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Memphis Roentgen Club Meetings second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary Treas- 
urer J Marsh FrSre M D 707 Walnut St Chat- 
tanooga Meets annually with State Medical 
Society m April 

Texas 

Daluas-Fort Worth Roentgen Study Club Sec- 
retary, X R Hyde, M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month in Dallas in the odd months and in Fort 
Worth m the even months 

Texas Radiological Society Secretary Treasurer 
R P O’Bannon M D 660 Fifth Ave Fort Worth 
4 Next meeting Jan 17 1948 

Utah 

Utah State Radiological Society Secretary Treas- 
urer M Lowry AUen M D Jndge Bldg Salt 
Lake City 1 Meets tlurd Wednesday January 
March May September, November 

University of Utah Radiological Conference 
Secretary Henry H Lemer M D Meets first and 
third Thursdays September to June inclusive 
at Salt Lake County General Hospital 


Virgima 

Virginia Radiological Society Secretary, E Latan 
Flanagan, M D 215 Medical Arts Bldg , Rich 
mond 19 

Washmgton 

Washington State Radiological Society Secre 
tary Treasurer, Homer V Hartzell, M D 310 
StimsonBldg Seattle 1 Meetmgs fourth Mondij 
October through May, at College Club Seattle 

Wlsconsm 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer C A H Fortier M D 231 W VTscon 
sm Ave , Milwaukee 3 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary S R Beatty M D 185 
Hazel St , Oshkosh Two-day meeting in May 
and one day at annual meeting of State Medical 
Society in September 

Univbrsity ofWisconsinRadiolooicalConferencb 
Meets first and third Thursdays 4 to 6 p M Sep- 
tember to May inclusive Room 301, Semce Mem 
onal Institute 426 N Charter St Madison 6 

CANADA 

Canadian Association op Radiologists Honinrj 
Secretary Treasurer, E M Crawford, M D 21**^ 
Marlowe Ave Montreal 28, Quebec MeeWSS 
in January and June 

La SocrfiiA Canadibnne Francaise D’ELECiROiocre 
BT DB Radiologib MfioiCALES General Secretary 
OngAne Dufresne M D , Institut du Radium, 
Montreal Meets on third Saturday of each 
month 

CUBA 

SOCIBDAD DB RADIOLOGfA Y FlSlOTBRAPIA DE CUBA 
Offices in Hospital Mercedes HaYnna hfeets 
monthly 

MEXICO 

SOCIEDAD MbXICANA DE RADIOLOGfA Y FiSIOTERAPIA 
General Secretary Dr Dionisio Pdrez Cosfo 
MarscUa 11 Mdxico D F Meetings first Mon 
day of each month 





ROENTGEN DIAGNOSIS 


the head and heck 

Piematuie Closure of the Cramal Sutures m Infancy 
Lorenzo Exp6sito Rev cubana pediat 18 497-508, 
August 1946 

The author presents tv?o cases of premature dosure 
of the cranial sutures, in a boy of mne years and a gul of 
eight years In one of the cases the manifestations were 
very shght from the clinical pomt of view but quite 
obvious from the radiological standpomt. In the other 
case the piimml manifestations of tumcephaly, exoph- 
thalmos, visual changes, and prognathism were pro- 
nounced, as well as a curious ocular displacement The 
radiographic findings were charactenstic. Exophthal- 
mos IS frequently very pronounced because of changes 
m the shape of the orbits Dislocation of the ocular 
globes has been reported In the author’s second case 
the globes were completely dislocated at the time of the 
examination 

The diagnosis is easy m cases with accentuated de- 
formities, but m the early forms the radiographic ex- 
amination IS mdispensable James T Case, M D 

Radiosurgery Foreign Bodies m the Neck Removed 
under Fluoroscopic Control Carlos Santos S Chn 
North America 26 1283-1291, October 1946 

The author makes the remarkable statement that 
smcc 1921 he has removed some 2 000 foreign bodies 
under fluoroscopic control, “without the shghtest 
damage to the patients, my assistants, or myself ’’ He 
records 2 cases of bullets lodged m the soft tissues of the 
neck, one m the lower cervical region adjacent to the 
trachea, the other m the soft tissues adjacent to the 
condyle of the mandible The absence of mjunous 
radiation effects he attributes to the tact that dunng in- 
tervention under radioscopic control though the ex- 
posure may be long, the field size is kept at a mimmum 
In the first of the cases recorded here, for example, a 
period of from thirty to forty-five mmutes was neces- 
sary to remove the foreign body, but the field size was 
never larger than one square mch 

The author always uses red and mfra red rays 
postopcratively, but docs uot give his reasons for this 
practice Sydnev F Thomas, M D 


This case demonstrates that tomography is decisive m 
the diagnosis of mfiltratmg polypoid tumors situated in 
the infenor portion of the trachea By this procedure 
the diagnosis of an mfiltratmg and stenosmg 

cancer, accompanied by symptoms of right recurrent 
nerve syndrome due to secondary adenopathy, was m- 
controvertibly confirmed The tomograms are neces- 
sary not only to estabhsh the site of the tracheal tumor 
but also for detemiinmg the infiltrative and polypoid 
nature of the lesion which provokes the tracheal 
stenosis Du^ct radiography serves only to recognize 
the existence of a tracheal tumor 

Jambs T Case, M D 


Congenital Cystic Malformation of the Lung Dif- 
ferential Diagnosis and Pathologic Characteristics in 
Twenty-One Cases W E Adams, Francis J Philhps, 
and John W Hanni J Iowa M Soc 36 426-433, 
October 1946 

This report is based on a study of 21 patients with 
congemtal cystic disease of the lung, in 12 of whom 
resection was done The lesions were divided fairly 
equally among the various lobes, although m no case was 
either upper lobe alone mvolved The review of pre- 
vious reports on this disease shows similar age dis- 
tribution, duration of symptoms, and location 

The pathological picture of these cases was classified 
as follows (1) multiple cysts and a considerable amount 
of normally functionmg lung, (2) mulbple cysts with 
htUc or no normally developed lung , (3) a large amount 
of abnormally developed bronchial tree elements, a 
number of smaller cysts, and little or no normally de- 
veloped terminal respiratory umts 
Microscopically, the cysts were hned by columnar 
abated epithelium except when it had been replaced 
by squamous epithehum or destrojzed by infection 
They were surrounded by a variable amount of fibrous 
connective tissue, cartilage, glands, and smooth muscle. 
Outside the cystic areas many small air passages lined 
by cuboidal or low columnar epithehum n ere present. 
With infecbon, the usual changes of pneumonitis were 
found 

The most common diseases to he considered m 


THE CHEST 

Importance of Tomography in the Diagnosis of In- 
filtnibve and Polypoid Stenosmg Cancer of the Inferior 
Third of the Trachea Jos6 W Tobias Rev m6d 
cubana 57 809-S30, October 1946 

Tomography furnishes fundamental data m establish 
mg the diagnosis of cancer of the lower third of the 
trachea In the case reported here tomographic studies 
sIiQMcd a feu centimeters aboic the bifurcabon, an 
cnkargcmcnl of the trachea mfillrabon of the tratical 
wall by tlic neoplasm and narrowing ol the tracheal 
lumen produang a funnel shaped aspect Also there 
Mas aasualizcd a localized n^ulc, extendmg intra- 
Panelallj situated in the tracheal null at the pomt of 
maximum stenosis Tlus occurred at the lead of a 
vegetating tumor, iiliich liad been discos cred bj 
bronchoscopj sliU further narrowing the tracheal 
lumen 


dincrenbal diagnosis are bronchiectasis, lung abscess, 
empyema tuberculosis, pneumothorax, pneumonitis, 
diaphragmabc hernia, and chrome bronchitis, in that 
order of frequency lllustrabve cases of cysbc disease 
assummg these various guises are reported and certam 
suggesbons are offered, as follows 

(1) WTien only the middle lobe is mvolved bj a 
suppurabve process, cysbc molformabon should be 
suspected rather than bronchiectasis 

(2) The diagnosis of lung abscess is a common error 
; in those pabents having chrome pneumombs surround- 
! ing cj-sUc areas The space does not collapse and re- 
I pcated drainage operabons are common Such a 
I historj should arouse suspiaon of cysbc disease 

i (3) Large infected cysts of the lungs are commonly 
: OToncouslj diagnosed as empj cma In films obtained 
- followmg diagnosbc pneumothorax, the limits of the 
1 cant} are usually seen to be more rounded than in 

I anpyema A rouUnc biopsj of the wall at operation is 

helpful 

1 (4) In patients liaving a producbvc cough with 

X raj ciidcncc of a cavitj presentmg a fluid Ie\d a re- 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Premature Closure of the Crarual Sutures ui Infancy 
Lorenzo E'rp6sito Rev cubana pediat. 18 497—508, 
August 1946 

The author presents two cases of premature closure 
of the cranial sutures, m a boy of rune years and a gul of 
eight years In one of the cases the manifestations were 
very shght from the chmcal pomt of view but qmte 
obvious from the radiological standpomt. In the other 
case the clinical manifestations of turricephaly, exoph- 
thalmos, visual changes, and prognathism were pro- 
nounced, as well as a curious ocular displacement The 
radiographic findmgs were characteristic. Exophthal- 
mos IS frequently very pronounced because of changes 
in the shape of the orbits Dislocation of the ocular 
globes has been reported. In the author’s second case 
the globes were completely dislocated at the time of the 
examination 

The diagnosis is easy m cases with accentuated de- 
formities but in the early forms the radiographic ex- 
amination IS indispensable, James T Case, M D 

Radiosurgery Foreign Bodies m the Neck Removed 
under Fluoroscopic Control Carlos Santos S Chn 
North America 26 1233-1291, October 1946 

The author makes the remarkable statement that 
smce 1921 he has removed some 2,000 foreign bodies 
under fluoroscopic control, “without the shghtest 
damage to the patients, my assistants, or myself ’’ He 
records 2 cases of bullets lodged m the soft tissues of the 
neck, one m the lower cervical region adjacent to the 
trachea, the other m the soft tissues adjacent to the 
condyle of the mandible The absence of injurious 
radiation effects he attributes to the fact that during in- 
tervenUon under radioscopic control though the ex- 
posure may be long, the field size is kept at a TnimmiiTn 
In the first of the cases recorded here for example, a 
penod of from thirty to forty five mmutes was neces- 
sary to remove the foreign body, but the field size was 
never larger than one square mch 

The author always uses red and mfra-red rays 
postopcrativelj , but docs not give his reasons for this 
Sydvev F Thosias, M D 


THE CHEST 


This case demonstrates that tomography is decisive in 
-the diagnosis of infil trating polypoid tumors situated in 
the infenor portion of the tradiea By this procedure 
the elinieal diagnosis of an infiltratmg and stenosmg 
cancer, accompanied by symptoms of ngbt recurrent 
nerve syndrome due to secondary adenopathy, was m- 
controvertibly confirmed The tomograms are neces- 
sary not only to estabhsh the site of the tracheal tumor 
but also for detemimmg the mfiltratiye and polypoid 
nature of the lesion which provokes the tracheal 
stenosis Direct radiography serves only to recognize 
the existence of a tracheal tumor 

Jambs T Case, M D 


Congenital Cystic Malformation of the Lung Dif- 
ferential Diagnosis and Pathologic Characteristics m 
Twenty-One Cases W E Adams, Francis J Philhps, 
and John W Hanm J Iowa M Soc 30 426-433, 
October 1946 

This report is based on a study of 21 patients with 
congenital cystic disease of the lung, in 12 of whom 
reseebon was done The lesions were divided fairly 
equally among the vanouslobes, although in no case was 
either upper lobe alone mvolved The review of pre- 
vious reports on this disease shows similar age dis- 
tnbubon, durabon of symptoms, and locabon 

The pathological picture of these cases was classified 
as follows (1) mulbple cysts and a considerable amount 
of normally hmcbonmg lung, (2) mulbple cysts with 
httle or no normally developed lung , (3) a large amount 
of abnormally developed bronchial tree elements, a 
number of smaller cysts, and little or no normally de- 
veloped terminal respiratory units 

Microscopically, the cysts were Imed by columnar 
ciliated epithehum except when it had been replaced 
by squamous epithehum or destroyed by mfeebon 
They were surrounded by a variable amount of fibrous 
connecbve tissue, cartilage, glands, and smooth muscle. 
Outside the cysbc areas many small air passages hned 
by cuboidal or low columnar epithehum were present- 
With mfeebon, the usual changes of pnenmonibs were 
found 

The most common diseases to be considered m 
differential diagnosis are bronchiectasis, lung abscess, 
empyema, tuberculosis, pneumothorax, pneumombs, 
diaphragmabc herma and chronic bronchitis, in that 
order of frequency Illustrabve cases of cysbc disease 


m the Diagnosis of In- 
Tted of "St Stenosmg Cancer of the Infenor 

fundamental data m cstablish- 

sported here tomographicstud.es 
suottcd, a few i^bmclers abotc the bifureabon on 

^i'" mmtnbon of the tracheal 

umon neoplasm and narrowing of the tracheal 
lumen, producing a funnel shaped aspect Also thiH-*. 
nns samahzed a localued n^uliTlxtcndlr iS 
panctallj situated in the tracheal wall at the point of 
stenosis. Tins occurred at thcTcsd " f a 
■egetabng tumor which had been discos cred bv 
bmndioscopj. stni further narrowing the tmehS 


assuming these vanous guises axe reported and certain 
suggesbons are offered, as follows 
(1} When only the middle lobe is mvolved by a 
suppurabve process, cysbc malformabon should be 
suspected rather than bronchiectasis 

(2) The diagnosis of lung abscess is a common error 
m those pabents having chronic pneumonitis surround- 
' mg cysbc areas The space does not collapse and re- 
peated drainage operabons are common Such a 
1 history should arouse suspiaon of cysbc disease, 

1 (3) Large infected cjsts of the lungs are commonly 

: erroneously diagnosed as empj ema In films obtamed 
following diagnosbc pneumothorax, the hmits of the 
1 cavitj arc usually seen to be more rounded than m 
1 empi-ema A roubne biopsy of the wall at operation is 
' helpful 

1 (4) In pabents hax-mg a produclnc cough wrth 

X raj cxidcnce of a cantj presenting a fluid level a re 
3S1 
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of mvesbgation, espeaally radiology, have demon- 
strated the relative frequency of this process 
The authors base this paper on 8 cases of non tubercu- 
lous non traumatic, spontaneous pneumothorax oc- 
curring in children under two years of age. Sex, race, 
and season have no influence on the affection \ffolence 
IS an important factor, childhood diseases such as 
whooping cough bronchitis, and bronchopneumonia 
are causative agents Previously existing parenchymal 
pleuropulmonary lesions predispose to the passage of au 
into the pleural cavities Knowledge of the mechanism 
of the formation of subpleural blebs throws hght on the 
pathogenesis of spontaneous pneumothorax 

Radiographic and fluoroscopic studies are of prime 
importance but occasionally may be supplemented by 
pleuroscopy 

Empyema is a rare complication of non-tuberculous 
spontaneous pneumothorax 

James T Case, M D 

Bilateral Pulmonaiy Infarction and Pneumothorax 
Comphcatmg Hypertensive Coronary Heart Disease 
with Myocardial Infarction Report of a Case H 
Milton Rogers Am Heart J 32 519-528 October 
1946 

The author reports a case of bilateral spontaneous 
pneumothorax associated inth pulmonary infarction, in 
a patient with hypertensive heart disease followed by 
coronary thrombosis and occlusion of the left anterior 
descending coronary artery inth myocardial Infarction 
A 44 year old white man gave a history of hypertension 
for ten to twelve years Examination followmg an 
acute episode shoned an elevation of temperature, an 
increased white count, and albumin m the uime The 
electrocardiogram revealed anterior myocardial infarc- 
tion Roentgen findmgs were suggestive of pulmonary 
infarction, but a bronchopneumonia could not be ex- 
cluded Treatment was instituted and most of the symp- 
toms abated Within a few days howei er, there was 
another nsc in temperature and a roentgen examination 
of the chest revealed a bilateral pneumothorax, with 
severe passive congestion in both lungs and probable 
infarction in the lower lobes Nine days later another 
acute episode set in, with pam in the right upper quad- 
rant, sudden elevation of temperature, and albumm- 
uria, leading to a diagnosis of infarction of the right 
Mdnej , probably secondary to embolization of the right 
renal artery Follumg recovery from this attach, 
roentgenograms of the chest showed clear lung fields 
^th rc^lution of the infarcts Tw o months later symp 
oms of right heart failure were evident The patient 
was again hospitalized, and dicumarol therapy was in- 
s iiuteU in addition to the usual cardiac measures 
(^ntgen studies of the chest now revealed bilateral 
^Imonary congestion and an increase in heart size 
lan'j from right heart failure five weeks later, 

130 days after the onginal examination 
Necropsy revealed an enlarged heart, weighing COO 
Pn , a left ventricular aneurysm, a well organized 
thrombus m the left v cntnclc which measured 0X6X2 
PE , adherent to the endocardium beneath the an- 
ciiry sm , small old mural thrombi in the right v cntnclc 
coronary sclcroMs of the left circumflex and the nght 
coronary artery (grade 2) sekrosis (grade 3) ol the left 
anterior descending coronary artery, which contained 
an old antemortem throinhus onginating 1 cm from the 
onurcation of the left coronary artery , a small pleural 
cyst ovair the right middle lobe containing an organized 


blood clot, atelectasis of the nght lower lobe, which 
contained an organized infarct meastirmg 4X4X3 
cm , smaller infarcts in the nght middle and left lower 
lobes , welt organized thrombi m the pulmonary artenes 
leading to the nght middle and lower lobes, atrophy of 
the nght kidney, most of which was destroyed by old 
and recent infarcts, narrowing of the nght renal artery 
by atherosclerotic plaques 

The author concludes that spontaneous bilateral 
pneumothorax may occur m association with pulmonary 
infarction and that secondary infection of an infarct is 
not essential for the development of this comphcation 
The exact mechanism of the pneumothorax m the case 
recorded is not entirely clear It is suggested that it 
may have been the result of rupture of the alveoli of the 
lung dunng coughmg, pemuttmg passage of air into the 
mterstitial tissues 

Special attention is drawn to two clmical features of 
the case (1) the marked elevation of the diastohc 
pressure following the renal infarction, and (2) the 
absence of further intracardiac or peripheral manifesta- 
tions of vascular thrombosis after the institution of 
dicumarol therapy Hbnrx K Taylor, M D 

Spontaneous Pneumothorax Report of a Case 
John W Hope and Alva C Surber, Jr U S Nav M 
Bull 46 1600-1603, October 1946 
The authors report a case of spontaneous pneumo- 
thorax developmg in a sailor aboard a heavy cruiser en- 
gaged m a very active and difficult operation in the 
Pacific The case is presented not because of its medi- 
cal ranty but to show what can be done with limited 
equipment The only x-ray facility aboard was a 
G^eral Electric dental unit and this was used for 
various x ray exammations The technic of takmg a 
chest film was rdatively simple The machine was 
firmly attached to the bulkhead m such a position that 
it could be swung to the dental chair When employed 
for chest work it was swung as far out mto the dental 
oflSce as possible and brought down to the level of the 
chest to be examined The patient was seated with his 
back to the machine on a high surgical stool 72 inches 
from the x-ray tube, and the cassette was held m front of 
him by a hospital corpsman Smee the dental umt was 
fixed at 10 ma and 85 kv , the time was the only 
variable The time employed on the average chest was 
one second A different hospital corpsman was used 
each time to avoid overexposure to radiation The 
x-ray findmgs m this case confirmed the chmcal impres- 
sion of a left-sided pneumothorax The patient was 
treated symptomatically and was able to return to 
hght duty fifteen dajs after the occurrence of the 
pneumothorax A chest roentgenogram a week later 
was normal 

A Pulmonary Reaction Followmg Intrabronchial 
Instillation of Lipiodol In Bronchial Asthma S I 
Koopcrstein and H E Bass Am J Roentgenol 56 
569-576, Nov ember 1946 

Experience has shown that the use of iodized oil m 
the bronchopulmomrj tree may be accompanied by 
some danger A fatality was reported b> Macdonald 
(Ann Int Med 6 253-277, 1932) following bronchog- 
raphy with lipiodol The patient was a child who had 
suffered from asthmatic attacks 

In a recent study of 40 cases of bronchial asthma, 
brotichogrnms were obtained as part of a clinical in- 
vestigation. with lipiodol as the contrast medium In 
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peatedly negative sputum should rule out the diagnosis 
of tuberculosis 

(5) Intrathoraac pressure changes due to large cysts 
of the lungs may be mistaken for spontaneous pneumo- 
thorax The differential diagnosis can usually be made 
by estabhshing a pneumothorax thus demonstraUng the 
cyst wall or by injecting ap opaque medium, such as 
iodized oil, mto the cystic space and visuahzing the 
cyst wall and trabeculae roentgenographically 

(6) A history of an msidious onset of a pulmonary 
suppurative process in a child without the usual etiologic 
factors for the production of bronchiectasis or lung 
abscess should strongly suggest congenital cystic disease 
rather than pneumonitis 

(7) Continued cough in children or young adults 
without obvious cause should be looked upon with 
suspicion, and repeated fluoroscopic and roentgeno- 
graphic examination should be made for evidence of the 
lesion 

The authors emphasize the fact that the sympto- 
matology physical findings, laboratory findmgs, and 
even x-ray studies may be very confusing and that 
other conditions are often suspected for long periods of 
time before the true diagnosis is made 

Bernard S KLalaajian M D 


How Can We Differentiate, on the Appearance, 
Apparently Bemgn Intrathoraac Tumors? A Brunner 
Schweiz med Wchnschr 76 1013-1014 Oct 5, 1946 
In a discussion of the differential points between 
bemgn and mahgnant mtrathoraac tumors the author 
makes the pomt that it is impossible on the basis of a 
smgle roentgen exarmnation to differentiate con- 
clusively betneen them, while observation and serial 
study may in many cases clarify the picture, ex- 
ploratory thoracotomy is recommended in those cases 
in which doubt persists after a reasonable time lUus 
trative case reports are included 

Lewis G Jacobs M D 


Pmnary Amyloidosis of the Lungs Paul R Duksc. 
Am J Roentgenol 56 677-585 November 1946 

Primary amyloidosis is an uncommon disease and is 
seldom diagnosed chnically The author quotes the 
criteria established by Lubarsch for its differentiation 
from the more common secondary form These include 
almost complete absence of amyloid from the organs 
usually involved in secondary amyloidosis as the 
spleen hver, and kidneys, presence of amyloid m or- 
gans and parts not usually involved as heart lungs and 
skin absence of a preceding or concomitant disease to 
which the presence of amyloidosis can be ascribed The 
tongue IS a frequent site of invol vemcnL Extensii e de- 
posits m the heart may lead to cardiac failure. Gastro- 
mtestmal deposits may result m cither consUpaUon or 
diarrhea abdominal pam or vomiting Deposits m 
hone are rare Skm lesions ma> be lichenoid or plaque- 
hke hyperkeratoses InfiltraUvc lesions J^ve b^ 
tomd roentgenographically in the stomach and the 

‘^Tn“the case reported by the author the first roentgen^ 
^ ti^tj months before death alradj showed 
enlargement of the hilar shadoivs and a 
some bflat^ nodular pentruncal infiltration widclj 
unear and toelj of the lungs Seven 

a St War pleuntis developed One 
examination a gradual progression of 


the hilar and parenchymal fibrosis was shoivn There 
was also some atelectasis m the left base. These changes 
slowly progressed m degree and extent and two months 
before death there was beginmng heart failure The 
similanty to pulmonary sarcoidosis was striking 
Histologic examination showed deposits of amyloid m 
the alveolar walls and lung septa Blood vessel walls 
were filled OTth amyloid There was almost solid m 
filtration of mediastinal connective tissue. The normal 
structure of the lymph nodes was replaced by large de 
posits of amyloid There were deposits also m the jeju 
num the spleen, and the heart 

Dyspnea was a pronunent feature and there was a 
history of some mdefinite abdominal discomfort di 
arrhea and fatigabdity 

Clarence E Weaver, M D 

Roentgenological Aspects of Primaiy Atypical Pnen- 
moma. Wayne K Cooper J loiva M Soc 36 4S7- 
489 November 1946 

Cooper believes that roentgenographic manifestations 
of primary atypical pneumonia may be resolved mto 
three groups ( 1 ) widening or blurring of bronchovascn 
lar markings m part of a lobe or lobes, (2) diffuse in 
crease in density of part of one or more lobes with 
bronchovascular markings still visible through the m 
creased density, (3) a combination of (1) and (2) The 
definite diagnosis depends on the x ray appearance and 
the latter is highly reliable particularly in epidcnua 
although differentiation of this type of pneumonia from 
bactenaJ lobar pneumonia bronchiectasis, and tnber 
culosis offers difficulty m some cases Cooper coo- 
dudes that roentgen therapy, as reported by others^ 
benefiaal therapeutic agent which should be irtiSita 
more frequently Ellwood W Godpeex Mb 

Pulmonary Infiltrations with Assodated Eosmophihi- 
Forrest M Willett and Elliot Oppenheim Am J 
Sc 212 608-612, November 1946 

Loefller described the syndrome of transitory pnl 
monary infiltration assoaated with eosinophiha The 
mam characteristic of these infiltrations was theff 
sudden appearance and disappearance in three to aght 
days Cases inth severe symptoms and a chronic 
course have however been described in which the 
pulmonary infiltrations could be demonstrated roent 
genologically for weeks or months 

While Uie pulmonary infiltrations in many of these 
cases are probably on an allergic basis they hai e also 
been associated with such diseases as tnchinosis 
brucellosis amebiasis ascanasis and cocadioidomjco- 
sis In cocadioidomj cosis the eosinophiha has usually 
been slight ranging from 5 fo 18 per cent 
Two cases of cocadioidomycosis arc reported in dc 
tall In the first case with dissemination, the pul 
monary infiltration lasted about sixty sc\cn days ond 
the cosinophilia ranged from 6 to 89 per cent In the 
second case the infiJtraUon lasted about forty six days 
and the cosmoplnlia ranged from 2 to 27 jier cent 

Besjaiiin Coplesian AI D 

Non-Tuberculons Spontaneous Pneumothorax in 
Early Infancy Jos6 Diaz Rousselot and Roberto 
■\aId6sDiaz Rc\ cubana pednt 18 109-230 AnnI 
1946 

Spontaneous pneumothorax has long been considered 
ns a rare condition in early infancy Modern methods 
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the fourth day after birth X ray examination of the 
esophagus ivith iodized oil introduced through a catheter 
shoiTcd the upper segment extending to the level of the 
second dorsal vertebra Air in the gastro-mtestinal 
tract indicated a commumcation between the trachea 
and the lower segment Immediate operation was 
undertaken, the approach bemg through the nght 
postenor area Both upper and lower segments were 
idenUfied, separated by only a short distance The 
loner segment was attached to the trachea about 0 5 
cm infcnot to the lower end of the upper segment The 
fistula connecting the lower segment nas ligated and 
anastomosis of the esophagus was done over a No 8 
French urethral catheter passed mto the stomach and 
up mto the mouth A double row of very fine silk 
sutures ivas used and the eatheter was removed through 
the mouth The postoperative regime included 
prophylactic peniciUin admmistration and supportive 
flmd and nutritive therapy The wound healed by 
pnmarj intention Repeated x ray examination on and 
after the third postoperative day showed no stricture at 
the site of anastomosis The infant developed normally 
and nmc months after the operation t\ eighed 16 pounds, 
41/2 ounces 

In discussion of the case, the authors express 
the opimon that the nght extrapleural postenor 
approach is the easiest They inserted no dram at the 
site of the anastomosis, but aspirated the closed extra- 
pleural space daily for five days, mjccting pemcilhn 
after each aspiration They heheve that a higher level 
of penicillin may thus be maxntamed m the wound 
The three important points m the postoperative care 
are (1) the prevention of infection, (2) the control of 
body temperature, (3) the maintenance of nutrition 
J E Whitelbather, M D 

Treatment of Esophageal Achalasia or Cardiospasm. 
Report of Four Patients Treated Surgically H Max 
Schicbel Surgery 20 658-570, October 1946 
The syndrome of achalasia or cardiospasm has been 
recognized since 1679 The symptoms are pam, 
dysphagia, and regurgitation of food Cold dnnks and 
cold foods are most poorly tolerated Loss of weight, 
\omiting and remissions and exacerbations may fre- 
quently be seen These may be associated with 
cmotioml conflicts, but not necessarily so X-ray 
studies usually show an ohve tip type of obstruction 
aith or without dilatation of the esophagus Accumu- 
lated food and secretions make the examination diflfl- 
cult, and lavage of the esophagus may be necessary ns a 
preliminary measure 

The dilatation may be flask-shaped, fusiform, or S- 
sliapcd (sigmoid) These types probably represent 
variations m the degree of dilatation and lengthening of 
the esophagus folloivmg its obstruction and must be 
taken mto consideration in delerminmg upon the 
method of treatment 

Tlic major complication of the condition is pulmonary 
infection due to regurgitation of food and aspiration 
mto the respiratory tract This occurs sometimes at 
uighl without the patient’s knowledge simply as an 
osciflow Other complications arc emotional insta- 
hility.hlccdmg and chronic cough Death from starva- 
bon has occurred 

Simple measures such as worming of food, tliorough 
I'usticalion, slow eating, rest before and after meals 
Pros ctlfccln cm some cases In others dilatation may 
lie rfone wilh good results Surgical intcn-cnlion is in 


dicated under the foUowmg conditions (1) When 
roentgenographic exammation discloses increased length 
of the esophagus with a sigmoid or flask-shaped contour 
In these cases, dilatation is difficult, dangerous, and 
must usually be kept up more or less continuously 
(2) When, under proper care as to rest, types of food, 
and reasonable freedom from simple emotional dis- 
turbance, frequent dilatation is required (once a week 
or several times a month) Under such circumstances 
the patient should be advised that an operative proce- 
dure IS available which cames a high percentage of 
cure. (3) ETien the patient does not tolerate dilatation 
well because of fear and pam and has no possibility of 
learmng the use of bougies without medical aid (4) 
When the patient is geographically or financially unable 
to have frequent dilatations 

Surgical treatment consists m esophagogastrostomy, 
according to the technic described by Ochsner (Surg , 
Gynec &. Obst 72 290, 1941), through a transpen- 
toneal approach A double layer anastomosis is ac- 
complished Four cases thus treated are recorded In 
2 there was a compheatmg wound infection with 
Slaphyiococctis albus and mixed organisms In one, 
the drainage persisted for several months, necessitatmg 
re-dramage In this case, contammation by stomach 
contents was felt to be responsible for the infection In 
neither of these cases, however was the function of the 
esophagogastrostomy impaired All 4 patients were 
completely relieved of symiptoms 

J E Whitelkathbr, M D 

Esophageal Hiatus Herma. Louis L Perkel J M 
Soc New Jersey 43 414^-417, October 1946 

The author reviews the general features of esophageal 
hiatus hernia, includmg the important roentgen signs, 
and presents his own senes of 61 cases, observed in the 
course of 7,500 gastro-intestmal roentgen exammations 
The average age of his patients was 63 5 years and the 
ratio of females to males was 6 to 1 The symptoms 
simulated cardiac, gastnc, or cholecystic disease m 86 
per cent of the cases In 56 per cent the condition was 
misdiagnosed as either gallbladder or coronary disease 
Great stress is placed upon the roentgen exammation, 
especially m the honzontal position 

Preclinical Stage of Infantile Hypertrophic Pyloric 
Stenosis. Amd Wallgren Am J Dis Child 72: 
371-376 October 1946 

Since hypertrophic pylonc stenosis does not usually 
appear before the age of three weeks the question 
arises whether the condition or the muscular hyper- 
trophy which IS its basic anatomic cause is or is not con- 
gemtal In order to deterrmne this point 1,000 new- 
born boys from the CrOleborg Maternity Clinic (Sweden) 
were examined roentgenographically and subsequently 
kept under observation for evidence of pvlonc stenosis 
According to Swedish statistics which show an in- 
adcnce of one case in every 150 male children 6 cases 
might be expected from the present senes Actually 6 
cases dev eloped, show ing the usual clnuc-il and roent- 
gen signs The latter hav e been described by RunstrSm 
(Acta pacdiat 26 383, 1939) os including obstruction 
of tlic pylonc canal so that its lumen is only a few 
millimeters m width for a distance of 2 or 3 cm , a defay 
in gastnc evacuation tunc, and distenUon' of the 
stomach 

The significant finding m the author’s study was that 
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3 cases, an acute febrile illness developed following the 
introduction of the medium, associated with roentgen 
evidence of pulmonary infiltraUon Two of the 3 pa- 
tients had a skm eruption resembhng hives followmg 
bronchography, and m all 3 bilateral basal pneumoma 
dec eloped nme, twelve, and ten days, respectively, fol- 
lowmg that procedure. Two patients showed a stnkmg 
elevation of the total eosmophile count. Sensibvity 
tests m these cases seemed to mcnmmate the hpiodol as 
the agent responsible for the acute pulmonary episodes 
That the lodme portion of the hpiodol was the allergen 
mvolved seemed to be borne out by the failure of 
these patients to react to pure poppj’seed od or butyn 
sulfate (the anesthetic used), and by the marked 
reaction produced by diodrast an organic compound of 
iodine The importance of skin testmg mdividuals, 
especially those with allergic backgrounds, is empha- 
sized Clarence E Weaver, M D 

Roentgenologic Diagnosis of Certam Congenital 
Lesions of the Heart and Great Vessels. David G 
Pugh Am J Med Sc 212 62S-G35, November 1946 

This paper is a review of the more recent hterature on 
the roentgen diagnosis of congemtal cardiovascular 
lesions that are amenable to surgical treatment — patent 
ductus arteriosus, tetralogy of Fallot, coarctation of the 
aorta 

Roentgenologic Kymographic Studies of the Heart m 
the Presence of an Artenovenous Fistula and Their 
Interpretation Emile Holman Ann Surg 124 920- 
932, November 1946 


diameter , twenty days after operation, 142 cm , and 
nmety-sis days after operation, 122 cm 
The retardation of the pulse following closure of the 
fistula IS explamed by the author as due to the shift of 
the abnormally large blood volume mto the artenal 
circulation He shows sudden distention of the aorta on 
the kymogram when the fistula is manuallj closed Thu 
abnormal distention stunulates the end organs of the 
depressor (vagus) nerve, with immediate slowing of the 
cardiac contraction rate to compensate for the eices- 
sively high blood pressure madent to over distenbon of 
the artenal bed In the followmg hours and days, as the 
blood volume is reduced the pulse rate and blood pres* 
sure return to normal except that the diastohc pressure 
may remain shghtly elevated B S Kalatjian, hi D 

Aneurysm of the Descending Thoracic Aorta. Sam 
uel A. Loewenberg and Samuel Baer Am Heart J 
32 653—668, November 1946 

The authors give the case history and postmortem 
findmgs for a colored male aged 61, who died of a rup- 
tured syphihtic aneurysm The aneur ysm was located 
m the lower portion of the thoracic aorta, and diagnosed 
before death The sacculation displaced the esophagus 
antenorly and to the left and eroded the bodies of D9 
and 10 

The case is reported because of the mfrequent occur 
rence of aneurysms m the lower portion of the thonoc 
aorta, their vaned cluneal picture, and the frequency 
with which they remam undmgnosed dunng hfe m 
spite of rather chamctenstic cluneal and roentgen find 
mgs Henri K Taylor MO 


Artenovenous fistulas of sufliaent cahber produce 
cardiac enlargement and mexeased blood volume. Clo- 
sure of suefih fistulas cmmmonly produces further chsten- 
tion of the heart mcrease m blo^ pressure and slowing 
of the pulse To understand more clearly the latter 
changes the author has made an exhaustive study of a 
male patient with a large artenovenous fistula of the 
pophteal vessels, before and after successful surgical 
closure 

Kymography of the heart was done pnor to operation 
with the fistula cdosed dunng one-half of each ten second 
exposure and open the other half By careful study of 
the mdividual frames of the kymogram, it was possible 
to detenmne the exact time at which the fistula was 
closed by digital pressure With the fistula closed the 
nght aiincle was reduced in size, the aorta was greatly 
distended, the pulmonary conus was reduced m size, and 
the left ventncle was distended VTien the fistula was 
open, the nght auncle and pulmonary conus resumed 
their distended condition and the aorta and left ven- 
tricle were decreased m size. These variations in the 
size of the chambers and central vessels of the heart are 
explamed as follows 

Closmg the fistula forces mto the general artenal cir- 
culation the blood that formerly leaked through the 
fistula into the capiacious venous system VTth the m- 
creased blood volume present the entire artenal circula 
non becomes distended and remams so for a penod of 
twenty four to thirty -slx hours untd the excess volume 
of blood is partially eluninated The size of the heart is 

dually reduced to normal except for some residual 
^Ljertrophy developmg dunng the life of the fistula 
reduction in heart size is shown stnkingly m 
teleroentgenograms of the authors patient Before 

peration the heart measured 15 3 cm in transverse 


Registration of the Movements of the Held 
Geiger-Miiller Counters and Synchronous Etdte- 
cardiography Gunnar Hjelmare. Acta radioL 2*1 
334—338, May 6, 1946 

Smee 1937, the author has been attempting to obtaff 
a roentgenologic record of cardiac motion which is moo 
exact than that obtained with the usual kymogram 
The use of photo-electnc cells with the fluorescen 
screen did not prove practical and a Geiger 
counter was developed for registeimg the heart move 
ments dunng screenmg An amplifier permits registra 
tion of the mtensity of the madent radiation in the fom 
of a traang on a film stnp The counter is enclosed in - 
lead casmg with a sht wmdow for appheabon at ngbl 
angles over the margm of the heart to be studied Thi 
traang whichis then superimposed upon a shnultaneoin 
electrocardiographic traang gives the exact corrclatioi 
of the moUon at the studied pomt with the electro- 
cardiogram The number of mcpc thus far has been 
limited but further expenments are planned to include 
two Gager-Miiller counters so that motion can be re- 
corded from two pomts simultaneously with the electro- 
cardiogram Elizabeth A Clark, M D 


THE DIGESTIVE TRACT 

Congenital Esophageal Atresia with Tracheoesophag- 
eal Fistula A Case Report of Successful End-to-End 
Anastomosis. M Lawrence White Jr and McLemorc 

Birdsong Surgery 20 648-557, October 1940 

A rose of congenital atresia of the esophagus is re- 
ported This was of the usual type (Vogt s 3 B)-a 
bhnd upper segment and a communication between the 
lower segment and the tmehro Dagnosis w-is made on 
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In gradual development of constnction. the mt'Stinc 
may be able to compcn-eite for the obstrucUon, 
uon occurs but jleus is not present A point is reached, 
however, where physiologic compensation cannot 
tinue, decompensation results and ileus occurs But, 
while It adapts itself well to slowly developing disten- 
Uon, the mtesUne is vulnerable to rapid distention 
Paralytic ileus may be initiated b> a numbiT o 
causes Of these, the author mentions generalized 
purulent pcntomtis, extra intcstmal conditions such as 
pneumonia or spinal injury , and hypoptoteincmia A 
paralytic ileus may develop as a complication of 
mechanical ileus, and is frequently associated vnth 
hypoproteincmia Protein depleUon often exists jmh 
gastro-mtestinal disorders, and may be aggravated by 
the mabUity of patients with ileus to take food Redis- 
tention of the mtestme along the Miller-Abbott tube 
may be taken as suggesUve of hypoproteinemia What- 
ever the immediate cause of the ileus it seems rcasonalMC 
to conclude that m some way the operation of the 
parasympathetic nervous system is interfered mth In 
hypoprotememia, the mterfcrcnce seems to be asso 
elated mth edema of the intestinal wall In these cases 
X ray examination of the chest may show edema of the 
lungs 

The effect of adhesions on the w all of the intestine is a 
httle more complex than mere mechanical pressure 
The narrowing at the site of the adhesions must be due 
to a contraction of the circular muscle and not to pres- 
sure from the outside It seems that both a localized 
acute inflammation and a fibrotic process in the wall at 
the site of an adhesion are capable of producing a local- 
ized disturbance in the motor physiology of the intes- 
tine, manifested by narromng This narromng may 
persist after death The author speculates on the 
possibility of a fibrosis resulting in the intestinal wall, 
following a long contmued ischemia at the site of con- 
traction It seems possible that a mechanical stimulus 
from the pull of the peristaltic contraction trans- 
mitted caudad through the adhesions to the w all ahead 
of the peristaltic wave may play a part in causing the 
localized narromng This would have somewhat the 
same effect as is noted m pmchmg the intestine 

This paper is an excellent treatise on the normal and 
morbid physiology of the small intestine 

CuARENCB E Weaver M D 


Barium as a Factor in Intestmal Obstructioii. Leon- 
ard K Stalker Am J Surg 72 756-767 November 
1046 

The author presents the case of a 71 year-old woman 
who for about two weeks suffered vague abdominal 
pains associated mth mdefinite dyspepsia Physical 
examination was negative and a banum meal was given 
Within twelve hours a nearly complete intestinal ob- 
struction developed, which was reheved by prolonged 
intestmal suction supportive therapy and in one week 
elective surgery Operation revealed a 'napkm nng ’ 
type carcinoma at the hepatic flexure with some 
hanum stiH present m the small intestine and proximal 
colon 

It IS pointed out that m patients in whom there is any 
PossibiUty of an obstructing lesion of the lower intes 
tinal tract, roentgen study with retrograde barium would 
be safer than oral administration Lesions of the right 
half of the colon are particularly apt to be relatively 
syraptoralcss because of the semifluid state of the fecal 
matter in this region When banum is given by mouth 


in cases such as the one presented, one risks the pre- 
cipitation of a complete obstrucUon 

Paul Evler, M D 

Pneumoperitoneum In a Newborn Child Due to Per- 
foration of the Heum. Laudclino H Gonzfilez Rev 
cubana pediat 18 445—162, July 1940 

The ranty of reports of perforation of the intestinal 
tract in the newborn nnd the exceptional cure of such 
perforauon led the author to record the present cax 
He mentions another case from liis clinic wath double 
perforation of the transverse colon and pcntomtis 
The published literature indicates that of all perfora- 
tions occumng in the gastro intestinal tract, whether in 
intrautcnnc life or in the postnatal penod, the majonty 
involve the ileum Mecoiual impaction is the most 

common cause as w os first observed by Andcrsen( Am J 
Dis Child 56 344,1938) In somi. cases there has been 

associated pancreatic fibrosis or biliary duct obstnicUon 
to explain the mcconial hardening, but in others there 
has been found no alteration either m the pancreas or in 
the bile ducts Bactenal infections in vanous parts of 
the digcstiv e tube, but especially appendicitis, account 
for many cases Congenital anomalies, volvulus, in- 
vagination, Meckel’s divcrUculiim, hernia, intestinal 
angulaUons and traumatism or wounds occurring dur- 
ing the birth penod have also been mentioned, although 
the last two have been very much doubted 

Most of the cases have been diagnosed postmortem 
until recent years when, with the aid of the x-ray, early 
diagnosis has been possible The author recommends 
the systemaUc radiographic invesUgation of all cases of 
abdommal distention in the newborn 

Although the exact cause of death in the case here re 
ported was not determined, it seemed most likely to be 
due to localized cwculatory disturbance 

James T Case, M D 

Case of Intersigmoid Hernia with Illustrations of 
X-Ray Appearances G G Gotlieb Bnt J Radiol 
16 429-431 October 1940 

Intersigmoid hernia is a rare condition, only 20 cases 
having been recorded It results from the catchmg of a 
loop of small bowel m a fossa close to the bifurcation of 
the iliac artery behind the sigmoid mesocolon The 
symptoms are those of acute or chrome intestmal ob- 
struction One case is reported m which the diagnosis 
was made by x-ray after a colon injection The reflux 
of banum into the ileum demonstrated the point of 
obstruction Sydney J Hawlev, M D 


Lymphogranulomatous Strictures of the Rectum A 
Resume of Four Himdred and Seventy-Six Cases 
Louis T Wnght W Adnan Freeman and Joel V 
Bolden Arch Surg 53 499—544, November 1946 
This paper is a study of 476 consecutive cases of 
fibrous mflammatory (lymphogranulomatous) stneture 
of the rectum Lymphogranulomatosis is a virus 
disease of world wide distnbution This particular 
manifestation of the condition is more common in 
Negro women, men with the condition are often per- 
verts Differences m lymphatic drainage of the genital 
region m the sexes accounts for this distnbution The 
most common age is m the fourth decade The patho- 
genesis depends on a lymph stasis resulting from the m- 
fection, with secondary mvolvement of the lymph chan- 
nels by the virus and final scar formation There is con- 
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the onginal — preclinical — ^roentgenograms of the 6 in- 
fants in Tvhom hypertrophic pylonc stenosis subse- 
quently developed differed in no respect from those of 
the 995 other children He behev es, therefore that it is 
incorrect to speah of congenital pylonc stenosis If 
some slight degree of hirpertrophy of the pylonc muscle 
exists at birth — and this possibihty cannot be alto- 
gether excluded — it must be soft, must permit the 
passage of the peristaltic waves coming from the body 
of the stomach must have no coastnetmg effect and 
must not be m a state of permanent contraction or 
spasm, since it is not evident on roentgen examination 
Patti, W Roman M D 

Gastnc Caremoma Incidence and Diagnostic Pro- 
cedures Samuel N Maimon and Walter Lmcoln Pal- 
mer Surg , Gynec &. Obst S3 572-574, November 
1946 

The average age of the population is nsing and inth it 
also the mcidence oh cancer Of the cancer deaths m 
1938 approximately IS per cent were due to cancer of 
the stomach The incidence of gastnc cancer also rises 
mth age, 76 3 per cent of the authors' senes of 666 
patients bemg over 60 years old 

The authors beheve there is a trend toward earher 
diagnosis as shown bj an analysis of 669 cases, of which 
47 per cent were diagnosed within six months of the on- 
set of symptoms 

Gastroscopy is of distmct value and with it a correct 
diagnosis was made in 84 6 per cent of the senes here 
recorded Repeat examinations are of distinct value, 
permitting one to more accurately evaluate the chang- 
ing picture. 

The x-ray exammation is the most important single 
diagnostic procedure and by it a correct diagnosis was 
made m 92 per cent of 533 cases Detemunation of re- 
sectabihty by x ray is unreliable In a senes of cases at 
the Mayo Chmc 60 per cent of the tumors radiographi 
cally beheved to be suitable for resection were found un 
suitable at operation and 39 others deemed unresectable 
by X ray were removed at operation 

Arthttr W Prvdb M D 


Perforation of a Duodenal Ulcer During Roentgen 
Examination. J A Schillrag Surgery 20 730-743, 
November 1946 

The reported madence of perforation of pepUc 
ulcers during or immediately following huoroscoplc 
examination vanes considerably It is especially high 
m the European reports which may be due to more 
vigorous palpation durmg fluoroscopy Fifty-seven 
cases were found in the bterature and to these the 
author adds a further example. 

Reaction of the pentoneum to banum sulfate has 
been investigated by several workers and these studies 
are bnefly reviewed It has been found that the 
nvlorospasm foUowmg expenmcntal perforaUon of 
the duodenum causes delay m contamination of the 
nmtoneal surfaces as compared inth gastnc perfora- 
hon Iniecbon of banum sulfate into^^enton^ 
r.n« of rats, as investigated bj J C Thomas Q 
P U, ^ Ba” 43 2S5 1936) resulted in a transient 
polymorphonuclear leukocyte migration a 
non macrophagtc mobilization and 

large ,„th granulation tissue Most of 

later enra^b b> macropha^ 

the partides ^ formed m small numbers 


response of the pentoneum m encapsulating every type 
of foreign body is well known 
The case reported is that of a 72 year-old white male 
who was undergomg a routme gastro-intestinal e.xamina 
tion because of symptoms indicative of gastnc or duo- 
denal disease Some of the symptoms, such as stabbing, 
burmng epigastnc pain, most severe around midnight, 
expenenced dunng the month before admission, suggest 
the possibihty of partial perforation before the examina 
tion was begun The authors do not say whether the 
duodenal cap was seen before the banum entered the 
pentoneal cavity, merely statmg that “a 250 c c sai 
pension ivas swallowed, contammg 200 gm of banum 
sulfate. Durmg fluoroscopy, banum was observed to 
streak out to the nght and the left of the duodenal ap 
and very promptly outhned the nght low er boundary of 
the pentoneal cavity " [Hence it is possible that the 
perforation e.xisted pnor to examination and thus ms 
not due to fluoroscopic manipulation — J E WI 
Roentgenograms confirmed the distnbution of banum 
throughout the pentoneal cavity Operabve closure of 
the duodenal perforation, 1 6 cm m diameter was 
immediately earned out After a stormy course the 
patient recovered An eosinophilia reaching 30 per 
cent, occurred eight weeks postopcratively and lasted 
for two months The patient apparently suffered no 
permanent harm, and was free of ulcer symptoms at the 
time of the report 

The usual path taken by fluid spilling from a duodenal 
perforation is desenbed as being first into the sub- 
hepatic space and the nght mfracohe region with con 
centration low m the nght lumbar gutter The rnh 
phremc spates are not entered early The left lutnte 
gutter and the pelvis are soon involved In the autbri 
case wide diffusion was observed almost immedul^J 
after perforation while fluoroscopy was still in prop® 
Ten days later, roentgenograms showed the banum® 
both subphrenic spaces Adhesions apparently formed 
quickly as the banum remained in a ^ed pattern alter 
the tenth day None spread to the chest In expW- 
raents with dogs banum iras earned along thely® 
phatics even to the thoracic nodes 
Excellent radiographs of the patient and of the lU 
jected dogs and photomicrographs of material obtmned 
from these dogs are included 

J E Whtthlbather M D 

Some Problems m Abnormal Intestinal Pbystoloff 
Associated with Pentoneal Adhesions and Beos Ro** 
Golden Am J Roentgenol 56 555-568 November 
1946 

IntesUnal obstruction and ileus are two different 
things Ileus may follow obstruction— mechanical 
ileus— or it may occur without obstruction— paralytic 
ileus 

The distention of the intestine intb gas and fluid 
maVes the detection of jIcus easy by the roentgen 
method The rouUnc procedure is to fake films inth 
the patient lying on either side or even erect inth the 
rays directed honzontally to show the fluid levels m 
addiuon to a postero-antenor or an antcropostenor pro- 
jection Evadence of ileus can be demonstrated earlier 
by this than by any other method Detention by gas 
does not obliterate the mucosal folds of the jejunum 
which con be seen as fine cross stnations m the gas 
shadow The mucos,al folds of the ileum arc obliterated 
under the same conditions Tims one m ly difl’ercntutc 
between gas-distenilcd jejunum and ileum 
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showed multiple small opaaties in the upper abdomen, 

2 to 3 cm antenor to the twelfth dorsal and first lumbar 
vertebrae These calcified deposits n-cre irregular in 
outline and “formed a cast of the entire pancreas ” 

A year and a half later the deposits had increased in 
number but the diabetic condition showed little change 
A general discussion of pancreatic Uthiasis is mcluded 
The typical pathognomonic findmg in the disease is the 
demonstration of calcareous deposits in the pancreas 
Anteroposterior and lateral views should be made of 
this region of the abdomen The stones are usually 
dense, sharply outhned, multiple, and arc grouped on 
both sides of the ^ ertebral column In most mstanccs 
they are confined to an area bounded above by the 
upper level of the first lumbar or twelfth dorsal \erte- 
bra and below by the lower border of the third lumbar 
vertebra In the lateral projection they he 2 to 3 cm 
antenor to the spine Ghllbladder visualization should 
be done to exdude gallbladder disease, particular^ 
when the stones are of the multiple-faceted type Intra- 
venous pydograms will hdp to rule out c alci fi cation m 
a horseshoe kidney 

Pancreabc Calcnb with Associated Diabetes Melhtus 
Lee Monroe and Leonard F Jourdonais JAMA. 
132 446-447, Oct 26. 1046 

A 46-year-old male, chromcally addicted to alcohol, 
complamed of coheky and constant abdominal pam of 
two days' duration The pain was of sudden onset, 
accompamed at the beginning by nausea and vomitmg 
It radiated tp the back, m the mtdhne and to the lower 
part of the abdomen 

Fifteen months earher the patient had experienced a 
similar episode lastmg three weeks Gastroscopy and 
gastro-mtestmal studies at that tune were negative. 
The patient was found to have diabetes and was placed 
on a diabetic regimen, mdudmg 30 units of protamme 
zme msulm Within five months he was able to control 
his diabetes with diet alone and with one minor excep- 
tion had remained sugar-free tail the present illness 
At this tune there was tenderness to deep palpation 
m the epigastrium, shghtly to the nght of the rmdlme, 
under this area was a questionable mass The liver was 
palpable two fingerbreadths below the right costal 
margm Laboratory findmgs were essentially normal 
Cholecystography rei’caled a normally functionmg gall- 
bladder, though a number of small, dense, rounded 
shadows were visible to the nght of the second lumbar 
vertebra A gastro-mtestmal film showed these to be 
located entudy witbm an enlarged C loop of the 
duodenum, and a diagnosis of true pancreatic calcub 
was made. 

Abdommal pam gradually subsided after five days m 
the hospital However, 24 muts of 2 1 mixture (regular 
to protamme) insuhn and a diet restneted m carbohy- 
drate were necessary to control the diabetes at the tune 
of discharge 


WTien the bone is invoh cd, the dinical pattern of the 
disease frequently resembles a tuberculous infection 
A colored male, aged 32, while stationed in Alaska, 
sbpped on the icc and twisted his ankle A few weeks 
later he complained of throbbing pam and swelhng at 
the site of the injury A roentgenogram revealed a 
destmctis e process in the lower end of the tibia, with 
erosion and elevation of the penosteura Later, 
draining sinuses dcvxdoped Because the patient had 
spent eleven months m Arizona, a tentative diagnosis of 
coccidioidomj costs iras made A moderately severe 
reaction was obtained with the coccidioidin skin test 
Biopsy of a large painful femoral lymph node rci ealed 
Cocctdtotdes tvwults The patient improved following 
use of a vaccine 

Another colored male, aged 22, complained of pam, 
swelling, and discharge from the left great toe A box 
had fallen on his foot, and a month later the toe was 
swollen and three drainmg sinuses were present 
Roentgenograms showed an irregular destruction of the 
distal phalanx No pus was encountered at operation 
This patient, too had spent eleven montlis m Arizona, 
three years before his present illness At that time he 
was hospitalized for an undcterinined fever Coca- 
dioidin skin tests were negative, but complement 
fixation tests were positive. The sedunentabon rate 
was mcreased and the pabent ran a low-grade fever 
The soft tissues about the wound were excised and the 
wound was curetted A diagnosis of coccidioidomycosis 
was returned by the laboratory This pabent later died 
of disseminated lesions Benjamin Copleman, M D 

Present Concept of Osteochondrosis of Growth, 
Isidore Pascau Rev cubanapediat 18 412-424. July 
1046 

The vanous lesions described by Osgood and Schlat- 
ter, by Kdhler, by Legg, Calvfi, and Perthes, and others, 
are in some cases charactenzed by osteochondral 
ischemic changes at pomts of growth m full osteogenic 
acbvity The author of this paper beheves they should 
not be called epiphysitis, or apophysitis, or mdeed any 
land of itu, smee no inflammatory factor is encountered 
m these purely asepbc lesions He prefers the term 
' osteochondrosis” and completes the designabon by 
adding the bone or region m which the lesion is located, 
as “osteochondrosis of the capital epiphysis of the 
femur," “osteochondrosis of the tarsal scaphoid,” etc. 

After rdabng the vanous theones of causabon of 
dyschondroplasia — ^traumabc, vascular nervous, con- 
gemtal, embolic, rachibc or avitammic— the author 
concludes that it is the ischemia of the affected region 
which produces asepbc necrosis of the epiphyseal and 
apophyseal nude! This, he beheves, is probably the 
correct explanabon for the cause of this affeebon 
Jambs T Case. M D 


THE MUSCULOSKELETAL SYSTEM 

Dissenunated Cocddioidomycosis Localized in Bone 
David Sashm, Gregory N Brown, Norman C Laffer 
and Harold C McDonell Am J M Sc 212 666-573 
November 1046 

In a small percentage of pabents havmg a pnmary 
coccidioidomycosis mfeebon, a secondary or dissemi- 
nated involvement occurs m vanous parts of the body 


ARoentgenographlc Study of “Bends” and "Chokes” 
atAlbtude W l Burkhardt.H Adler A F Thometz 

loe/ ^ ^ ^ Aviation Med 17 

462—4/ / , October 1946 


visible gas might throw some bght on the cause of 1 
pam in ' bends " Subjects, chiefly 7, who were kno 
to be suscepbble to bends were repeatedly exposed t 
simulated albtude of 38,000 feet, where a stand 
^erase usmg the legs and arms was performed ev 
ten mmutes Four hundred roentgenograms w 
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siderable variation in the degree of involvement and 
course, possibly because of variations m the stram of 
virus and m the host's response. 

The stricture IS usually cyhndnc, the length and loca- 
tion are variable. The mucosal surface may be ulcer- 
ated, and rectal fissures, condylomata, and perianal 
fistulae often accompany the disease Carcmomatous 
degeneration is sometimes observed The Frei test is 
usually but not always positive, hyperprotememia with 
reversal of the albnrmn globuhn ratio is the rule 
Anemia and amyloidosis are commonly found, but sue 
not specific 

Roentgen study will show the degree and length of 
the stricture, and is mvaluable m high stncture. In low 
stricture the authors have passed a balloon through the 
stncture and fiUed it with sodium iodide solution for 
contrast, thus avoidmg the danger of impaction and 
complete obstruction Tuberculosis, ulcerative cohtis, 
carcmoma, diverticuhtis, and chemical stncture all 
possess features of sunilanty m signs or symptoms and 
must be excluded The prognosis is grave, death occur- 
rmg either as a result of obstruction, comphcations, or 
mtercurrent disease. 

Treatment by drugs, antigens, estrogens, diathermy, 
and sohd carbon dioxide has not been successful m the 
authors’ hands They have not used radium or roentgen 
irradiation, but feel that the results obtained m other 
dimes as observed m pabents later seen by them were 
too poor to justify the procedure. Of the many opera- 
bve procedures, both major and mmor some type of 
exbrpabon seems the most effecbve but the exact 
operabon depends on the condtbon of the pabent and 
the locabon of the stncture Colostomy and the use of 
sulfonamides are recommended as prehmmary measures 
to control secondary mfeebon 'Ihe extensive eipen- 
ence of these authors gives weight to their opmions, and 
the arbde will repay a readmg m the ongmal 

Lewis G Jacobs, M D 


Cholecystoduodenocohc Membranes. Earle B 
Mahoney Surgery 20 704r-717. November 1946 
Many vanabons m the pentoneal reflections of the 
upper abdomen have been reported, as might be ex- 
pected from the embryology of the area At operabon, 
difBculty may be encountered m differenbatmg con- 
genital bands from adhesions Also, assoaated gall- 
bladder, stomach or duodenal disease may prevent 
accurate evaluabon of the role played by these abnor- 
mal pentoneal attachments 

An extension of the normal hepatoduodenal hgament 
to indude the gallbladder, second porbon of the 
duodenum and the hepatic flexure of the rolon one of 
the most common anoraahes is known as the choice^ 
toduodenocohe fold In this report an attempt is made 
n 1 to illustrate its ranty as a cause of scnoi^ ^mpto^ 
,n oatients seen at Strong Memonal and Rochester 
(N Y ) Municipal Hospitals and (2) to evaluate its 
role in upper abdommal symptoms 

■^ano^ authors have reported cjstt^hc folib in 
r 1 s to TO oer cent of consecubvc autopsies How- 
rtmr* of the hospitals menboned above since 

cystoduoden proved at laparotomy In 

the only cholecystectomies in 1940 con- 

" ^1°^ associated with gallbladder 

genital much larger percentage had in- 

disease, altbougu while these bands may be 

flammatory adhesions m 


of fairly frequent occurrence, they cause deranged 
physiology m only a small proporbon of cases 
On the basis of symptoms, the author’s 18 cases irert 
of three types (1) those suggesting gallbladder disease, 
with mtermitteut attacks of nght upper quadrant pain 
radiatmg around the costal margm to the back, asso- 
ciated with nausea and vomibng and, m 2 instances 
with mtolerance for fatty foods, (2) those suggestmi 
duodenal ulcer, with epigastric pam exaggerated by 
eatmg and frequently relieved by vomiting, but witiont 
the penodicity and food rehef of duodenal ulcer symp- 
toms, (3) cases with vague upper abdominal pain sag 
gesbve of neither gallbladder nor duodenal disease 
All the pabents had nausea and epigastnc distress, 
none had jaundice or achohe stools Right upper quad 

rant or epigastric tenderness was the sole physical sign 
X-ray findmgs mduded widemng and irregulanty of 
the second porbon of the duodenum, locahied nantm 
mg of the descendmgloop of the duodenum with stasis, 
nregularity of the duodenal cap with pylorospasm, 
duodenal stasis, fixabon together of the gallbladder, 
hepabc flexure of the colon, and duodenum, angular 
distorbon of the duodenum, large atomc gallbladder 
with poor emptymg, delayed emptymg of the stomach, 
constnebon of the colon at the hepabc flexure Roent 
gen diagnosis was not possible m all cases Ulustratire 
roentgenograms are mduded "rwo excellent drawmgs 
show the operabve appearance. 

Of the 18 pabents, 13 are considered cured, 3 are un- 
proved, and 2 were not hdped by operabve diviaon of 
the bands Those with the most severe symptoms were 
all cured, those not hdped had only vague comptamts 
Three typical case histones are smnmamed 

J E WnTTELEATHEK, M-R 


Calcareous Diseases of the Pancreas. Murrdtt 
Kaplan. New Orleans M & S J 99 203-209, Nor® 
ber 1946 

A case of calcareous disease of the pancreas is piO' 
sented with good illustrabons showing the rocntgtn 
appearances A review of the hterature follows, in 
which Snell and Comfort (Am J Digest Dis 8 237, 
1941) are fredy quoted The author repeats the p« 
tment statement that ’ the diagnosis of disease of the 
pancreas would be far more common if the phystaan 
would remember that his pabent had a pancreas " 
Sydney F Thosias, M D 


or me jfancreas. FrahUm J 
Nuzum J A.M A 132 674-576 Nov 9 1946 
A ^e of ^use calmficabon of the pancreas is pr 
sented whi^ the author believes bnngs the total nun 
her of recced cases to 18 The patient a 23 ycar-o 
n^e, iMde an uneventful rccoverv after the remor 
of the distal t^tlnrds of the pancreas and diabet^ 
has not developed 

The authw beheves that it is unlikely that pai 

“nusual It should be co, 
sidered m the diagnosis when diffuse abdominal pam 
present pmbcularly when a history of repeated boui 
of pancTcabtis is given A flat nl-if,. .u uj 
will establish the diagnosis 




r'cuiwicauv i-eUWard r 

Kansas M Soc 47 466-468 October ip^n 
A case of pancrcabc hthiasis m a man of vc , 
diabetes raelhtus is recorded vr 

^ ray cxaminabc 
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m full flexion, stereoscopic views, and occasionally 
tomography Sometimes a "close up” is of value, made 
inth a short target film distance, uhich allows a mag- 
nified vieis with greater detail 

SYD^H\ J Hawxe\, M D 

Osteomalacic Dissolution Zones and Obscured Frac- 
tures of the Spmous Processes of the Vertebrae 
Luigi Belloni Schweiz med Wchnschr 76 1107- 
1109, Oct 26, 1946 

The author reports a fatigue fracture of the spinous 
processes of the 6th and 7th cervical vertebrae occumug 
m a woman of 61 years whose bones had become dc- 
minerahred follomng a heraiparesis The spinous 
processes were removed, and the microscopic study 
showed the radiological zones of dissolution (' Looser- 
zonen”) to be zones of callus formation Belloni be 
heves these fractures are identical mth the so-called 
“shovel fracture ” except that the causative strain was 
much less than in normal bone because of the demineral- 
zation LEwns G Jacobs, M D 

Nonrachitic Bowlegs m Childhood Osteochondrosis 
Deformans Tibiae Donald W Leonard and Louis 
Cohen J Pediat 29 477-484 October 1940 
The authors describe a definite type of non rachitic 
bowlegs in childhood with clinical and x ray findings 
suffiaently characteristic to justify its classification as 
an entity under the designation osteochondrosis dc- 
fonnans tibiae or ‘ tibia vara ' An abnormal angula- 
tion at the proximal raetaphysis of the tibia is the main 
feature of this disorder and the cause of the gross de- 
formity recognized as bowlegs The shaft of the tibia is 
straight The true natiire of the deformity and its lack 
of any relationship to rickets can be demonstrated 
clmically and by x-ray m both the infantile and adoles- 
cent types [For a descnption of the roentgen features 
the reader is referred to Barber (Am J Dis Child 64 
831 1942) ] The first type can be corrected without 
surgery but the second yields only to radical methods 
such as osteotomy A plan of treatment of the infantile 
type, based on the fact that bones m early childhood 
are still malleable, is presented It consists of three 
stages (1) immobilization m plaster until the bones 
have softened (2) gradual correction of the abnormal 
angulation by wedging of the casts and (3) resumption 
of activity with the protection of braces until the 
abnormal growth process has become static 

Perthes’s Disease and Its Occurrence as a Familial 
Condition, Ehzabeth McComas M J Australia 2 
684-585 Oct 26 1946 

Four cases of aseptic necrosis of the head of the femur 
are reported m one family, two brothers a sister and the 
four and a-half year-old son of one of the brothers 
bemg affected This senes of cases is ot further interest 
m that three distinct stages of the disease are repre- 
sented The child was seen in a very early stage having 
had no clmical symptoms when the diagnosis was made, 
the left femur only was mvolved but examination of the 
nght femur revealed a certain degree of coxa vara and 
It is believed possible that a familial tendency to a de- 
creased angle of the femoral neck may be of some sig- 
nificance m these particular cases The younger of the 
two brothers aged twelve, was still m the stage ot frag- 
mentation though pronounced flattening of the heads 
of both femora had already occurred The other two 


patients showed the final picture In one of these the 
condiUon was definitely bilateral, in the other a diag- 
nosis of unilntcral disease had been made, but there w as 
some coxa vara on the opposite side as well 

SvDNBy r Thomas, M D 

Ossification of the Coracoclavicular Ligament Fol- 
lowing Dislocation of the Acromioclavicular Articulation. 
Arthur B Soule, Jr Am J Roentgenol 56 607-616 
November 1046 

Of a senes of 18 patients with dislocation of the 
acromioclaancular articulation, 14 subsequently showed 
osseous deposits in the coracoclavicular ligament This 
ligament consists of twai fasciculi — the conoid and trape- 
zoid ligaments It anchors the clavicle securely to the 
coracoid process It has been likened to n stout cord 
by which the scapula, and with it the whole upper ex- 
tremity, IS suspended from the outer end of the clavicle 
Dislocations of the acromioclavicular joint are de- 
senbed as incomplete or complete the latter term being 
applied when the coracoclavicular ligament is severed 
Ossification of the ligament is seen more commonly in 
dislocation of the complete type Speed (A Textbook of 
Fractures and Dislocations Lea & Febiger, 3d Ed 
1936) believes that it results from tearing of the 
periosteum and the irritation from too early movement 
and use of the joint 

Anteroposterior roentgenograms of both shoulders in 
the upnght position mth a 20 pound weight in each 
hand will demonstrate widening of the injured joint and 
elevation of the acromial end of the clavicle Ossifica- 
tion of the coracoclavicular hgament has been observed 
as early as twenty-two days follomng injury It usually 
appears as a group of amorphous cloudy areas of light 
density below the outer third of the clavicle frequently 
near the conoid tubercle and usually closer to the 
clavicle than to the coracoid process These areas in- 
crease rapidly in size and density and within several 
weeks take on definite characteristics of bone this bemg 
laid down in strands and spicules corresponding more or 
less to the hnes of the fibrous strands of the conoid and 
trapezoid fascicuh The bone frequently becomes 
attached to the clavicle above, but rarely becomes con- 
tmuous mth the coracoid process below If ossification 
has not appeared mthm six weeks, it probably mil not 
occur The process is not one of calcification but is a 
true ossification mthm the hgament It does not 
appear to contribute to the disabihty of the patient 
Numerous illustrations of the condition are supphed 
along with case reports 

Clarence E Weaver M D 

Congenital Dislocahon of the Hip Lorenzo Exp6sito 
and Hugo Gonzfiles Rev cubana pediat 18 434—144 
July 1946 

It IS of great importance that early diagnosis of a 
congenital dislocation of the hip be made The de- 
formity may easily pass unnoticed m early infancy and 
make itself evident only when the child commences to 
stand up and walk As yet the exact etiology and patho- 
genesis are unknown 

Congemtal dislocation of the hip presents a variety of 
pathological changes dependmg on the grade and type 
of InxaUon as weU as its duration These changes m- 
volve both the head of the femur and cotyloid cavity 
When the dislocation occurs toward the ihac bone the 
process causes flattemng of the femoral head, especiaUy 
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made of symmetrical joints when one was afflicted inth dition was an accidental roentgenographic discovm 
pam (bends) Because the knee was chiefly affected, in a boy of nine with mfld knock knee Roentgens 
280 roentgenograms were made of that joint, mcludmg grams are reproduced showing mvolvenient of the left 
ground control films and films at altitude with and with- ischium the outer half of the lower femoral epiphyn? 
out bends In most mstances m which the knee was both fibular epiphyses, the talus, cuneiforms and the 
mvolved, both joints were filmed in such a manner as to third and fourth metatarsals and phalanges aU on the 
reveal the g^o^vth of gas bubbles and any changes leftside 
assoaated with variations in pain 

The presence of pam and gas was approximately Radiological Diagnosis of Lumbar Inteirertebral 
equally distributed between the two knees The pam Disc Lesions A Report on 160 Cases H W Gillespie, 
was not related to the gas found m the joint cavities Bnt J Radiol 19 420^28 October 1940 
bursae, or vaginal sheaths Extra-articular collections The author of this paper is m agreement with Dandy 
of gas were located as frequently anterior as posterior aud others that confirmatory evidence of disk lesions 
to the femur and knee jomt. Pam occurred as fre- may be obtained m so high a percentage of cases by a 

quently ivith anterior as with posterior collections, since study of ordinary spmal films that myelography should 

gas was usually present m both locations No correla- be reserved for cases such as spinal tumors \ ray 

tion was found between the amount of gas as raeas- examination of the spme alone, hoi\ ever is not sufficient 

ured on the lateral films by a planimeter and pom for diagnosis or localization of disk lesions but must be 

Pam was alu'ays present however u hen the area of the considered in conjunction with the history and physical 

gas measured exceeded 0 9 sq in findings 

In only 22 instances was a roentgen picture charac- The present report concerns 160 cases diagnosed 

tenstic of bends obtamed In these cases a large pocket clinically as disk lesions and subsequently verified at 

of gas was present in the popliteal space, extending up- operation In 33 per cent of these the x ray exaraina 

ward as streaks 5 cm or longer apparently dissecting tions gave no information to support the clinical 

one or more fascial planes diagnosis the remainder showed pathological findings 

'Bubbles” almost always occurred from five to some of little help possibly of an acadental nature, 
fifteen minutes after reaching altitude or after the while some — about half of the 160— were strongly in 
first or second bout of exercise, and in all but 2 of 13 dicative of a disk lesion 


instances had increased m size when pam occurred In The most significant roentgen finding was narrmnng 

15 instances pain was present in a joint when no \-ray of the cartilage space between two vertebral bodies 

detectable gas was present Partial denitrogenaUon Forty one of the cases showed such narrowing between 

(30 minutes) appeared to bnng about a greater decrease L5 and SI and m 39 of these (95 per cent) operation 

m the incidence of bends than m the amount of gas showed a prolapsed disk at this pomt, in the remaitunf 


collected (49 films), though the evidence was inadequate 
to prove the pomt 

Two men, exposed 69 and 11 times respectively, had 
a 'critical focus” m that pom and gas uniformly de- 
veloped m precisely the same location In the remain- 
mg subjects the occurrence of bends in the presence of 
x-ray-detectable gas appeared to be a matter of chance 
The authors believe that whether pam is produced by 
a gas bubble or bubbles depends on the chance location 
of the bubble at a point m extra articular tissue where 
nerves or nerve endings are readily distorted Chance 
location does not apply, however to subjects wath a 
proved critical focus’ or who manifest the character- 
istic roentgen picture ated above 

Chest films were made of 3 mdividuals who had 
chokes 27 m the absence and 4 m the presence of 
symptoms 

Definite enlargement of the raaxmium transverse 
diameter of the heart was observed m one man with 
symptoms of severe chokes 


Sudeck’s Atrophy H A Sw^tapple M J 
Australia 2 581— 6S4 Oct 26 1946 

This IS a review of the clinical features etiology and 
treatment of Sudeck’s atrophy inth results as gleaned 
from the hterature No new theories are compounded 
Nor are any nea features presented except that ob^- 
ously the author beliet-cs that the disease is of reflex 
n^ous ongm and invoices the sympathetic nemous 

system 

A Case of Melorheostons A DamdLclay Bnt 

J Surg 34 ^ 


2 the protrusion was between L4 and L5 Nine oso 
showed a decreased space between L4 and L5 w* 
operative confirmation in 8 (89 per cent) while in Ok 
ninth the protruded disk was between L6 and SI 
The second most significant roentgen sign of dnk 
herniation is localized hypertrophic fringe formation 
adjacent to the involved disk Sixteen cases showed 
hypertrophic frmging between L6 and SI and in 11 of 
these (69 per cent) the herniated disk was found at that 
site, while m the other 5 the protrusion w^as between JA 
and L5 In 12 cases there was fringing between L4 and 

1.5 and in / of these (58 per cent) the roentgen localiza 
tion was confirmed while in 6 the lesion was between 

1.6 and SI 


The majority of tbe patients hatang these two signs 
were under forty years of age In older people the signs 
are not so rehable as the> may be the result of simple 
osteoarthritis tuberculosis or spondylitis due to 
specific organisms such as the typhoid bacilJus and 
staphylococci 


Three other signs may be observed but they are of 
less significant ro^Kenital anomalies loss of lumbar 
lordosis and umbar scoliosis These may be comd 
dental and unless nwked should not be regarded as of 
much importance The seohosis may be cum ed toward 
or away from tiic lesion 


.a , be observed in examinations of 

^d k^Saews shwld 

consist of lateral saews oxer 1,4 or LS w 

the suspected site of the lesion a sp^aranT™" 
tenor xaew of the suspected area xnth the 
latcd 15 degrees toirard the head nght and left 
xaewsaIatcralxaowwiththcpatientt'A"3„^^^^^^^^^^^ 
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in full flexion, stereoscopic vieivs, and occasionally 
tomography Sometimes a “close up” is of value, made 
with a short target film distance, which allows a mag- 
nified view with greater detail 

Sydnei J Hawley, M D 

Osteomalacic Dissolution Zones and Obscured Frac- 
tures of the Spmous Processes of the Vertebrae 
Luigi Bellom Schweiz med Wchnschr 76 1107- 
1109, Oct 26,1946 

The author reports a fatigue fracture of the spinous 
processes of the 6th and 7th cervical vertebrae occumng 
in a woman of 01 jears whose bones had become de- 
minerahzed following a hemiparesis The spinous 
processes were remoied, and the microscopic studj 
showed the radiological zones of dissolution (‘ Looser- 
zonen”) to be zones of callus formation Bcllom be- 
heves these fractures are identical with the so-called 
shovel fracture ” except that the causative strain was 
much less than in normal bone because of the demmerd- 
ization Lewu3 G Jacobs, M D 

Nonrachihc Bowlegs m Childhood Osteochondrosis 
Deformans Tibiae Donald W Leonard and Louis 
Cohen J Pediat 29 477-4S4, October 1940 
The authors describe a definite type of non rachitic 
bowlegs in childhood, wnth chmcal and \-ray findings 
sufficiently characteristic to justify its classification as 
an entity under the designation osteochondrosis de- 
formans tibiae or ‘ tibia vara ” An abnormal angula- 
tion at the proximal metaphysis of the tibia is the main 
feature of this disorder and the cause of the gross de- 
formity recognized as bowlegs The shaft of the tibia is 
straight The true nature of the deformity and its lack 
of any relationship to rickets can be demonstrated 
dmic^j and by x ray in both the mfantile and adoles- 
cent types IFor a description of the roentgen features 
the reader is referred to Barber (Am J Dis Child 64 
831 1942) 1 The first type can be corrected mthout 
surgery but the second yields only to radical methods, 
such as osteotomy A plan of treatment of the infantile 
type, based on the fact that bones in early childhood 
are still malleable, is presented It consists of three 
stages (1) immobilization m plaster until the bones 
have softened, (2) gradual correction of the abnormal 
angulation by wedging of the casts and (3) resumption 
of activity with the protection of braces until the 
abnormal growth process has become static 

Perthes’s Disease and Its Occurrence as a Familial 
Condition Elizabeth McComas M J Australia 2 
634-585, Oct 26, 1946 

Four cases of aseptic necrosis of the head of the femur 
are reported in one family, two brothers, a sister and the 
four and a half year old son of one of the brothers 
hemg affected This senes of cases is ot further interest 
in that three distinct stages of the disease are reprc 
sented The child was seen in a very early stage, having 
had no cluucal symptoms when the diagnosis was made , 
the left femur only was involved but examination of the 
nght femur revealed a certain degree of coxa vara and 
It IS believed possible that a fanuhal tendency to a de- 
creased angle of the femoral neck may be of some sig- 
nificance in these particular cases The younger of the 
two brothers aged twelve was still m the stage of frag- 
mentation though pronounced flattening of the heads 
of both femora had already occurred The other two 


patients showed the final picture In one of tlicse the 
condition was definitely bilateral , in the other a diag- 
nosis of unilateral disease bad been made, but there was 
some coxa x-ara on the opposite side as well 

Sydney F Thomas, M D 

Ossification of the Coracoclaviculor Ligament Fol- 
lowing Dislocation of the Acromioclavicular Articulation 
Arthur B Soule, Jr Ain J Roentgenol 56 G07-616, 
November 1946 

Of a senes of IS patients wath dislocation of the 
acromioclavicular articulation, 14 subsequently showed 
osseous deposits in the coracodavicular ligament This 
ligament consists of two fascicuU — the conoid and trape- 
zoid ligaments It anchors the clavicle securely to the 
coracoid process It has been likened to a stout cord 
b> which the scapula, and with it the whole upper ex- 
treraitj , is suspended from the outer end of the clavicle 
Dislocations of the acromioclavicular joint are de- 
senbed as incomplete or complete the latter term being 
applied when the coracodavicular ligament is severed 
Ossification ot the ligament is seen more commonly in 
dislocation of the complete type Speed (A Textbook of 
Fractures and Dislocations Lea &. Febigcr, 3d Ed , 
1935) believes that it results from tearing of the 
periosteum and the imtatioii from too early movement 
and use ot the joint 

Anteroposterior roentgenograms of both shoulders in 
the upright position with a 20-pound weight in each 
band will demonstrate widemng ot the injured joint and 
devation of the acromial end of the clavide Ossifica- 
tion of the coracodavicular ligament has been observed 
as earl> os tw enty-tw o days follow mg injury It usually 
appears as a group of amorphous, doudy areas of light 
density below the outer third of the clavide, frequently 
near the conoid tuberde and usually doser to the 
davide than to the coracoid process These areas in- 
crease rapidly in size and density and within several 
weeks take on definite characteristics of bone, this being 
laid down in strands and spicules corresponding more or 
less to the lines of the fibrous strands of the conoid and 
trapezoid fasciculi The bone frequently becomes 
attached to the davide above, but rardy becomes con- 
tinuous with the coracoid process bdow If ossification 
has not appeared within six weeks, it probably will not 
occur The process is not one of calcification but is a 
true ossification within the hgament It does not 
appear to contribute to the disability of the patient 
Numerous illustrations of the condition are supphed 
along with case reports 

Clasbnce E Weaver, M D 

Congenital Dislocation of the Hip Lorenzo Exp6sito 
and Hugo Gonzfiles Rev cubana pediat 18 434-444, 
July 1946 

It IS of great importance that early diagnosis of a 
congemtal dislocation of the hip be made The de- 
formity may easily pass unnoticed m early infancy and 
make itself evident only when the child commences to 
stand up and walk As yet the exact etiology and patho- 
genesis are unknown 

Congenital dislocation of the hip presents a variety of 
pathological changes, depending on the grade and type 
of luxation as well as its duration These changes in- 
volve both the head of the femur and cotyloid cavity 
When the dislocation occurs toward the ihac bone, the 
process causes flattemng of the femoral head, especially 
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m its antcnor surface, the femoral neck is projected in 
anteversion, and the angle it forms inth the transverse 
plane tends to become rectilinear The cotj loid cavity, 
whose anterior surface is normally smooth and uniform, 
is roughened by the cartilaginous changes representing 
the three primitive epiphyseal points nhich do not com- 
plete their dev elopment This widens the cavitj , mter- 
fermg with perfect adaptation with the head of the 
femur Furthermore, in place of bemg directed down- 
ward, the cotyloid cavuty is directed outward, and the 
margm is much atrophied, cspeaallj m its upper por- 
tion, adapting itself more or less to the new position of 
the femoral head Thus in the course of time there is 
formed a false acetabulum 

Attempts have been made to recognize congemtal 
dislocation of the hip radiographicallj shortly after 
birth — even before its actual appearance This poten- 
tial luxation manifests itself bj means of the angle 
which IS formed by the honzontal plane wath the plane 
of the acetabulum WTicn this angle is greater than 30 
degrees the defect should be considered as present 
(acetabular index of Klcmbcrg and Licbcrman) The 
affection is more common m the white race and m fc 
males It is usually umlatcral Stress is laid upon the 
neccssitj of carlj diagnosis to prevent invalidism 

Ja-wes T Case, kl D 


Three Cases of Skeletal Changes Round the Knee 
Joint in Paratyphoid Fever in Infants GSsta Forssman 
Acta radiol 27 204—299, klay 0 1940 


Although bone lesions os a complication of tj phoid 
fever are reported, there are relativ el> few cases in the 
literature of bone lesions complicatmg paratyphoid in- 
fection The author reports three cases m refugee in- 
fants from one and a half to four months of age The 
clmical courses and roentgen findmgs were similar and 
the organism was obtamed from the bone lesion in each 

of the cases AU three patients recov ered m from two to 
three months RoentgcnologicaUj in each case there 
was a localized destrucUve process m the metaphj-sis of 
the tibia varying from the size of a pea to the size of a 
coffee berry and surrounded by sclerotic reaction with 
an associated penosUtis and evidence of soft tissue 

abscess Roentgenograms are includ^ 

Elizabeth A Clark, M D 


method is designed to provide a preoperative picture of 
the best relationship that can be obtamed between the 
bones of the foot 

This concept is expressed m the reconstructed tracing 
of the preoperative lateral film of the deformed foot 
An accurate traang is made of the mediolateial view 
This IS cut mto three parts and superimposed as shown 
m the iUustrations, on a base hne, so as to provide the 
most desirable relationship of the bones The over 
lappmg areas then indicate the exact amounts of bone 
and cartilage which must be remov ed m each plane of 
the operation Supenmposibon of the preoperative 
tracmg over a postoperative vnew allows for comparison 
of the effectiveness of tlie restoration as planned Re- 
productions of the superimposed traemgs are not too 
good, but the prmciples of the method are qmte dear 

Illustrations of the operative procedure are mduded. 
A single incision is proposed, extendmg from the 
lateral aspect of the navncular, downward and backward 
lateral to a midpoint of the anterior end of the os calos 
thence upwards and backwards just postenor to the 
fibula ending about 1 mch proximal to the disfal end of 
the fibula 

Results are reported of correctiv e operations on 45 
feet wherein preoperative analysis and the smgle m 
cision w ere used as compared with 21 patients m which 
thej were not utilized The end results in the 45 cases 
are described as ' umformly supenor ” 

J E Whiteleather M.D 

GYNECOLOGY AND OBSTETRICS 

Supenonty of the South Afncan Negro orBantnui 
Parturient O S Heyns J Obst fi. Gynaec Bnt. 
Emp 53 405-429, October 1946 

To this study of parturition m Afncan natrsts te 
author adds an appendix descnbing studies made to 
supplement his previous observations on pelvimetry 
(J Obst &. Gynaec Bnt Emp 52 148 1946 Abst 
m Radiology 46 306 1946} Twenty dned Bantu 
female pelves for which the true measurements were 
known were radiographed with the bnm horizontal, to 
determine the accuracy of the method described m the 
earher paper The majonty of errors m calculation of 
the mterspinal diameter were less rtian a mdhraeter, the 
mean error bemg 0 0996 cm For the bnm transverse 
diameter the average error was —0 589 cm Culcula 


Arthrodesis of Suhtalns and Midtarsal Jomts ^ the 
Foot Hlstoncal Review, Preoperative DetermiMtioiis, 
and Operative Procedure R Pinto Schwartz Surgery 
on fi36 November 1948 

The author has made an extensive search of the ht^ 
ture smee 1870 for reports relating to correebon of^e- 
and instabnity of the foot re^bng from 
infecbon disordered nerve ^P^es, or con- 

influences Arthrodesis is indicated whe^v^ 

^X^ty with or without mstabihty is accompamed by 
“ ^'^'^pm^f^^vanous technics for s^<^ 

P'^Id even ^Xthe same operator A meth^ 
surgeons an proposed for more accurately 

of P>-eopcrabire P and cartilage to be 

deternunmg the „^ecbon of deforrmty is depend- 

moved ‘‘^“^„_-iracv of preoperative analyse and 
ent upon (D bone and cartilage are re- 

(2) the precision , ^ppheabon of the 

moved at eacn 


bons of the true conjugate on the other hand showed 
a mean mcrease, over the actual mcasurcmcnl of 0289 
cm The average calculated bnm area was 0 39 sq cm 
less than the true plaiumeter area the mean percentage 
of error being -6 67 The calculated area of the cavity 
exceeded the true area m half the cases and was less than 
the true area m half the mean error being - 1 5 sq cm 
Smee the conjugate as determined radiographically is 
on the average about 3 0 mm more and the transverse 
diameter about 6 mm less than the actual measure- 
ments the calculated bnm mdex iviU be higher than is 
really the case 


the ^oscope Malntamed Its Revered Position 
of Fonner Tears? Nathan Blaustem Urol A Cuten 
Rev 50 695-604 October 1946 ^ 

The author beheves that the x ray examinabon has 
assumed a position m the field of uroloev .f 

not greater than that of cystoscopj In^.s bt 
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descnbes a roentgenologic sign of tuberculosis of the 
gemto-imnary tract wbicb be has designated "mclme 
bladder” and discusses the factors involved in its pro- 
ducbon It consists in a "splmting" of the bladder u alt 
on the aHected side (.whether the lesion is in the kidney, 
ureter, or bladder, the picture is the same) The 
musculature is m a high degree of spasm, rigid and un 
yicldmg, and instead of the globular roundness seen in 
the normal bladder there is a sharp flatness beguimng at 
the dome and endmg at the base. 

A 2 0 or 2 6 per cent solution of sodium iodide is 
adequate for demonstration of this phenomenon 

Late Effects of Battle Wounds m the Genito-Ifrinary 
Tract. Lloyd E Hawes J Urol 5(S 661—583, 

November 1946 

This report on the late roeutgenographic changes m 
the genito-unnary tract from gunshot wounds is based 
on the personal interpretation of roentgenograms on 
40,000 soldier patients and about 3,000 pyelograms from 
a large Army General Hospital in the Umted States 
All the cases studied were casualties of at least three 
weeks duration from the European and Paafic thea 
ters and were followed untd convalescence The resid- 
ual changes on discharge of the patient up to two years 
after injury are summarued In most cases other parts 
of the body were injured simultaneously with the gcnito 
unnary tract. 

The changes observed are discussed in separate sec- 
tions for the kidney, ureter, bladder, and urethra, and 
representative cases are reported and roentgenograph 
ically illustrated No statistical analysis is attempted 
However, a concise outhne lists the late roentgenologi 
cal changes seen by the author as well as a few other 
changes reported in the hterature. Under kidney are 
listed such mam changes as loss of substance, distortion 
of the drainage system, hydronephrosis and/or pydo- 
nephrosis, retamed foreign body, extravasabon of dye, 
calcuh formation, calcification of pennephne tissues 
Under ureter are listed, stneture, fistula to skin and 
bowel, adhesions, renal stone formation above stricture, 
and displacement under bladder, change of shaiie and 
position calcuh formation, change m muscle tone due 
to cord bladder, under urethra, stneture, vanation in 
course and cahber, and fistula Attention is drawn to 
the fauly frequent occurrence of renal calcuh formation 
unilaterally and bilaterally dunng prolonged bed rest 
m orthopedic patients, as well as m other cases, as ure- 
teral structure 

The vanety and diversity of the late changes are 
considerable, and recogmbou of the types of scarring or 
deformity of any part of the gemto-unnary tract should 
prove of value the author feels, in deahng with any 
discharged soldier presenting himself with a urological 
problem However, some of the changes are not asso- 
ciated with symptoms and may confuse the mterpre- 
tation of abdoramal films and pyelograms years after a 
gunshot wound has healed 

David S Malbn, M D 

Wilms’s Tumor in a Horseshoe Kidney E J Mc- 
Gmn and 3 M Wickham J Urol 56 620-524, No- 
vember 1946 

The authors present a case of Wilms' tumor occurring 
m a horseshoe kidney A review of the hterature re- 
vealed only 2 sumlar cases Ehason and Stevens (Ann 
Surg 119 788, 1044) reported a case of Wilms’ tumor 
ansmg from the upper pole of the left segment of a 


horseshoe kidney, and Rose and Wattenburg (Urol 8. 
Cutan Rev 49 365, 1946) desenbed a Wilms’ tumor 
occumng in the isthmus of a horseshoe kidney Both 
patients were successfuUj operated upon 

The present case occuired m a 2 year-old girl Symp 
toms w ere noted two months *pnor to admission Treat- 
ment consisted of irradiaUon to a huge tumor occupying 
the left side of the abdomen, follonud by operation 
In a three weeks penod the patient received a total of 
4,0(X) r equally divudcd between anterior and postenor 
fields Treatments were given dail> , one area per day, 
with 190 kv , 16 ma , 60 cm distance, a 10 X 16 cm 
port, and 200 r per area At the completion of the 
course, there was a marked regression in the sice of the 
tumor 

Operation two months after completion of irradiation 
revealed a Wilms’ tumor in a horseshoe kidney, involv- 
ing the lower poles of the left and nght segments of the 
kidney and the isthmus os weU The lesion was re- 
moved en masse, leaving onlj the superior portion of the 
nght kidney intact. The patient died after discharge 
from the hospital, presumably from uremia 

The treatment of Wilms’ tumor will alwa 3 ^ evoke 
controversy among urologists and radiologists Three 
points of view are cited (1) Ladd (Ladd and White 
J A M A 117 1858, 1941) from the Children’s Hospi- 
tal of Boston removed 22 Wilms’ tumors m a penod of 
eight years with no operative mortahty, in spite of the 
fact that no preoperative irradiation was given to re- 
duce the size of Uie tumor He beheves that distant 
metastases may occur in the three to si\ w eeks interval 
dunng which irradiation is administered pnor to ne- 
phrectomy About 25 per cent of his patients hav e sur- 
vived long enough to be considered cured (2) Pnestley 
and Schulte of the Mayo Chnic (J Urol 47 7, 1942) re- 
ported that 39 patients had been operated on for Wilms’ 
tumor m that institution These had been treated in 
vanous ways vnth respect to irradiation and surgery 
Of the entire 39 patients, 6 Uved five or more years fol- 
lowing surgery, a survival rate of approximately 16 
per cent In the expenence of these wnters, nephrec- 
tomy with preoperative and postoperative irradiation 
has grven the best results (3) The present authors 
state that they are accustomed, as noted m the case re- 
ported, to use preoperative irradiation and then per- 
form nephrectomy m six to eight weeks The fact that 
the tumor occurred m a horseshoe kidney did not alter 
the management of the case m this instance 

Marlvn W MIU.ER, M D 


Tripheate Ureter Imne Smith Bnt T Surg 34 
182-185, October 1946 

The author reports a case of tnpheate ureter m a 
child of SIX months A cystogram revealed two widely 
dilated ureters on the left and retrograde pyelography 
showed a normal nght ureter and pelvis A left 
nephro-ureterectomy was performed and a third ureter 
was found ansmg from the lower pole of the kidney 
Smee only a single left uretenc onfice was demonstrable 
cystoscopically, it was assumed that the anomaly was of 
‘ tnfid” type, the three components uniting just above 
or actuaUy m the bladder waU The three pelves arose 
separately, one above the other, m the middle plane of 
the kidney 

The previously recorded cases of tnpheate ureter are 
summanzed, and the clmical and embryological sig- 
nificance of the anomaly is bnefly considered. 
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Acute Interstitial Cystitis A Clinical Entity Charles 
Tahara Carl Lechner and Elmer Hess J Urol 56 
535-643, November 1946 

The authors describe an acute inflammatory lesion 
of the bladder wall charactenzed by the clinical syn- 
drome of unnary frequency , strangury , and hematuria, 
which they have termed acute interstitial cystiUs The 
condition appears to result from the inadequate treat- 
ment of certain loner urinary tract infections 
Three cases are reported m nhich the condition fol 
loned inadequate penicillin therapy of a urethntis or 
prostatitis In one case Staphylococcus aureus and a 
non hemolytic streptococcus n ere isolated from the 
unne but no organism ivas found by routine methods in 
the other two cases Grossly the bladder wall, includ- 
ing the musculons, appears highly inflamed edematous 
and hemorrhagic Biopsy sections showed areas of 
lymphocytic infiltration, capillary dilatation and 
hemorrhage The condition ivas cured in all cases by 
large doses of penialhn and arsenical therapy 

The diagnosis can be made from the history and in- 
traaenous urography and, therefore it is believed that 
instrumentation should not be used The urograms in 
each case showed a contracted bladder nath \-ery small 
capacity and ovcr-dilatation of the ureters and pelacsof 
the kidney s the pieture simulating tuberculosis, cancer, 
and chronic interstitial cystitis 

John H Freed, M D 

Double and Accessory Urethra George W Irmisch 
and Edward N Cook Minnesota Med 29 999-1002 
October 1940 


THE BLOOD VESSELS 

Lamlnagrams of the Nonnal Azygos Vein Viniao 
Gcmignam Eadiologia med (Milan) 32 381-38.1 
October 1940 ' 

The author, following the studies of Crane, Ottonello, 
Meldolesi, Lequme, Turano and others, states that 
postcro-antenor roentgenograms wall show the normal 
azygos \ ein in a large percentage of cases The portion 
of the vein which is visible is that which crosses the 
right bronchus before emptying itself in the supenor 
vena cava This shadow is enlarged in cases of increased 
venous pressure due to cardiac decompensation and has 
been often confused wath an enlarged lymph node 
Lammagrams wall demonstrate the shadow of the 
azygos vein much more clearly than plam roentgeno- 
grams and the author presents a striking example, 
Cesare Giantdrco M D 


TECHNIC 

Method for the Evaluation of Calcium Therapy by 
Roentgenographic Technic. Henry M Femblatt and 
Edgar A Ferguson Jr New York State M J 46 
2297-2299 Oct. 16 1946 
Calcium supplementation is of importance not only 
in the treatment of nckets but also to promote good 
bony growth and the formation of normal teeth m the 
child It IS frequently used dunng pregnancy when the 
calcium demand is increased and is occasionally eni 


Tw o cases of double urethra are recorded In one an 
accessory urethra 14 cm in length w as shown roentgeno- 
graphically to end in a blind pouch beneath the syan- 
physis pubis The accessory canal opened on the 
surface of the glans penis but did not communicate wath 
the bladder or normal urethra 
The second case was more unusual Here there was a 
complete duplication of the urethra associated with 
other unnary tract anomalies (bilateral duplicated 
renal calices, pelves, and ureters) as well as a fifth 
lumbar hemivertebra The perns w as single but gave 
the appearance of two incompletely formed organs 
which had fused The point of fusion of the glans was 
marked by a cleft on the dorsal and ventral surfaces and 
each glans had a distmct unnary meatus 


The Proven Ineffectiveness of the Compression Bag 
m Intravenous Pyelography Hjalraar E Carlson J 
Urol 56 009-011 November 1946 

The author studied the use of the compression bag as 
an aid to pyelography in 20 thin young adult males 
with exertion of as much compression as could be tol- 
erated The device was found to be of no value m in- 


travenous pyelography Despite the maximum pres 
sure X rays token m the erect position showed a rapid 
emptymg of contrast medium from the renal pelvis 
Poor pyelograras were obtamed in the erect position 
as compared wath those obtained m the dorsal position, 
the former in most cases defied interpretation No ob 
structive properties of a pressure bag on the ureters 
could be demonstrated , , ^ . r ♦ 

[Editors Note A study of this subject refuting 
Carlson’s conclusions has recently been made by Her- 
^ R Zatrkm M D of the University of Michigan 

nooear in a later issue of Radiologi ] 
and will appear Richard C Ripple M D 


ployed in endocrine and dietary diseases The measme 
inent of blood calaum levels has not provided 
accurate index of the adequacy of calcium supplemeob 
tion as there has been no constant nse with medicjtxa- 
By use of Wistar rats and the U S PhannacopoM 
XII procedure for the assay of vitaram D, nckets mT 
be produced at will The authors foUowed this method 
and studied the extremities of the rats radiographicaDy 
They found that on a calcium-free diet they could 
demonstrate a constant radiolucent transverse line ut 
the region of the epiphyseal junction even when the 
animals were receivmg a full supply of vitamm D This 
occurred withm ten days When calaum ivas suppUed 
m the amount of at least 0 7 mg per 100 gm body 
weight at end of the ten days the films showed 
normal epiphyseal closure The results of the tests are 
in strict conformity T\nth the results of the U S P ' liDe" 
test for a^y of vitamin D and the method has the ad 
vantage that the rat is not destroyed so that serial 
studies may be made Bernard S Kalav jian M D 

R JnhVum R Injection Mass. 

Ralph Lum, Jr Anat Rec 96 i Qifi 

The formula for a glycerin eelat i °i 

. . J six'-enn gelatin lead tetroxide mass 

which IS radiopaque and possesses all Sv^mble 
features of latex pulsion without any of i^ tod 
vantages has been developed for tLo r 

human adult and infant cadaver matmS^’ mjection of 
A preliminary survey of tliA , , 

and 14 infant injected bodies analv^H^,^™'" ^ 

X ray films combined with dissectin,, stereoscopic 

value of this medium as a means for potential 

physeal vascular patterns m infants and 
abnormal gross vascular patterns m ^ 
nerves bones and joints ^ uscles tendons 

A number of roentgenograms are reproduced 
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recentlj acquired The technic for using the applicator 
IS described 


Roentgen Treatment of Bursitis of the Shoulder 
Barton R Young Am J Roentgenol 56 G2&-C30, 
Not ember 1940 

Eighty-seven patients tvith bursitis of the shoulder 
were treated with roentgen therapy Sixteen cases « ere 
acute (symptoms present one week or less) 23 were sub 
acute (symptoms from one week up to two months), and 
48 were classed as chronic (sj-mptoms longer than two 
months) Fift> six of the ^ patients were females 
The presence of calcium in the soft tissues of the shoul 
der IS of less importance than the histoo and clinical 
findings in the diagnosis of bursitis In the subacute 
and chronic forms it is important to rule out the manj 
other causes of chrome shoulder pam 

The ph>’sical factors emplojcd for Iherapj were ISO 
kv , 8 ma , 0 6 mm Cu plus 1 0 mm A1 fflter, and 50 
cm target skin distance. The usual indmdual dose was 
150 r (m air) Acute cases received from one to three 
dailj doses with an additional dose after one week if nec- 
essary Many of the subacute cases received two treat- 
ments per week for a total of four treatments Chronic 
cases were treated the same ivaj or were giien four 
treatments at weeklj intenals 

All but two of the patients uith acute bursitis were 
relietcd of pam, and the response to treatment was 
prompt hlorc tlian tuo thirds of the subacute group 
reported complete relief m two weeks or less, and onl> a 
few were not benefited In onlj one third of the group 
mth chronic symptoms ivas a good result obtained and 
almost 60 per cent rcpiortcd no rehef of pain T at orable 
results are not dependent on the disappearance of cal- 
aum deposits The results with recurrent bursitis are 
comparable to those obtmned m patients with initial 
attacks Clarence E Weaver M D 


Disseminate Lupus Erythematosus Unsuccessfully 
Treated with Penicillin, Roentgen-Ray Castration and 
Serum Alhumln. John B Johnson and Edward C 
Maziquc Ann Int Med 2S 859-862 November 1946 
Because of a report by Rose and Pillsbury (Ann Int 
Med 21 1022, 1944) suggestmg a possible relationship 
between ovarian function and lupus erythematodes, the 
present authors employed roentgen castration m addi- 
tion to other measures m a case of disseminated lupus 
erythematosus coming under then care. Treatment was 
unsuccessful and the patient a Negro woman of thirty- 
two years died after an illness of approximately ten 
months 


A Pharmacological and Radiological Study of Hemo- 
philia Marcus Ostro and David I Macht South M 
J39 860-867, November 1946 

This article is a study of the action of s rays on blood 
coagulation tn vitro and tn vtvo m expenmental animals 
Bud m two human bemgs with hemophilia In vitro ir- 
radiation of blood samples from both normal animals 
Sr^e two hemophdiac subjects definitely shortened 
lotting time os compared with normal non-imid.- 
obtained at the same time. It was also 
^ best thromboplasbc effects are gleaned 

evident that „„ys passing through a composite 

after exposure toj Thi, effect 

filter ^ dosages rangmg from 63 to 

^tro IS testpw greater dmmiution 

L^dott^d 


same thromboplastic effect of x-ray was obtained by ei 
posing the animal itself and also the human subjects to 
small doses of deeply penetratmg x rays These find 
mgs justified a cautious and controlled study of iray 
treatment in the two hemophihac subjects and it was 
found that in each instance, coagulation of blood sam 
pics t« vitro was acederated and what is more mtercst 
ingdiDically a shortenmg of dotting time was observed 
for some days after exposure. The dosage m treatmj 
these patients was usually 63 r given over the spleen on 
three different dates two days apart One treatment 
lias given from the antenor aspect of the spleen a sec 
ond directed laterally, and a third postenorlj 

As regards the systemic reactions of the two subjects 
Mr A , who was in normal health except for his hemo- 
philia, cunously enough suffered from roentgen sickness 
after each treatment kir B , on the other hand who 
was certainly in poorer health had no particular rtac 
tion The total amount of radiation received by Mr A 
m a period of eighteen days was 378 r following winch 
his health was excellent In the case of Mr B the total 
amount of x-ray energy received over a penod ol 3o 
days was 093 rafter which as he himsdf expressed it he 
was fcchiig much better than for a long time before 
The present report is ofeourse, aprdimmaryoneand 
IS given here in order to call attention to a new approach 
to the treatment of hemophilia, a condition ior which 
there has hitherto been no remrfy Smee the pnbka 
tion of the paper the authors have treated 6 other bern^ 
pbiliac patients with x-ray as described and m each 
case there has been a marked shortening of the coagoh 
tion time lasting for at least several days 

Hugh O’Nbill M D 

TECHNIC 

X-Ray Therapy with a Contmuously Rotating Besiii. 
Part L Apparatus and Associated Physical Problrais- 
R. J Munson Bnt J Radiol 19 405^19, OctobU 
1946 

A logical extension of cross firmg with multiple beams 
is to have the beam rotate contmuously about an axs 
passmg through the lesion This may be accomplish^ 
by rotatmg the patient with the beam stabonary or 
moving the tube about a horizontal urm wath the patient 
stationary The latter is preferred by the auttor as 
immobDization and theoretical distribution of theradia 
tion may be obtained with greater accuracy 

The apparatus and method of settmg up the patient 
are described, and calculations for depth isodose curves 
for varying conditions are given m detail As these 
cannot be adequately summarized m an abstract, a 
study of the original article is advised 
The author demonstrates clearly that a more efifiaent 
distribution of depth dose with relation to skm dose and 
mtegral dose may be obtained by rotation For ex 
ample m a patient with an anteroposterior thickness ot 
20 cm bemg treated for caremoma of the esophagus 
with 6 stabonary beams 10 X 4 cm a tumor dose of 
6 000 r will correspond to a maxunum skm dose of 6 SOO 
rand an mtegral dose of 23 Mgr With a rotatmg beam 
roovmg through 90 degrees and a 10 X 3 cm port, a 
tumor dose of 6 000 r will correspond to a maxunum 
skm dose of 3 500 r and an mtegral dose of 18 Mgr If 
the beam rotates through a complete cncle 360 degrees 
the mtegral dose may be larger because of increased 
absorption where the depth of the tumor from the 
surface is greater This mcrease may be important when 
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the integral dose is already equal to the majamutn 
recommended value, and m these orcumstances it 
M ould be better to arrange that the tube should rotate 
through one or more arcs of lunited angular mdth and 
m such positions that the mean depth of the tumor is as 
small as possible 

With the beam rotating through an arc, the distnbu 
tion IS also influenced by the relation between tlie 
angular speed and the direction TheoreUcally there- 
fore it should be possible to secure a wide mnety of dis 
tributions by changing the displacement time relation- 
ship It is also possible to alter the distnbution by 
centenng the beam away from the axis of rotation, say 
at the edge of a tumor, which m some situations might 
give a more desirable distnbution The physical prob- 
lems presented by this arrangement are formidable, but 
are now bemg worked upon 

Sydnev J Hawtjev , M D 

Pomts Regardmg the "Time Factor” in Roentgen 
Irradiation with Divided Dosage Hugo Ahlbom Acta 
radiol VJ 223-227, May 6, 1946 

Attention is called to the recently published book by 
Strandqvist (reviewed m Radiology 46 520, 1946) in 
which the cumulative effects of roentgen therapy and 
dosage fracbonation were carefully studied m 280 cases 
of carcmoma of the face and Up The results of treat- 
ment were plotted m respect to total dosage and dur- 
ation of treatment, and an iso-effect curve ivas obtained 
Those cases in which severe reactions or late necrosis 
occurred and which therefore must have received an 
overdosage are found almost entirely above the curve, 
while most of the cases with recurrences fall below the 


curve The optimum zone for therapy has the general 
shape of a parabola in the usual co-ordinate system 

Reasomng from the curve thus obtained, certain prac- 
tical applications are pointed out 

1 The incomplete cumulative effect of irradiation is 
illustrated, t e , the cumulative effect is less marked wath 
treatment of short duration than with treatment of long 
total duration 

2 The value of protraction in treatment of long 
duration is questioned because the iso-effect curve rises 
so slowly as the time factor mcrcases, and particularly 
when fractionation is earned through two or more 
weeks 

3 It IS suggested that treatment should becompleted 
before severe erythema has developed, because of the 
increase in radiosensitivity of skm in a state of acute 
roentgen erythema Euzabeth A Clark, M D 


An Instrument for Calculating Roentgen Ray Doses 
from Condenser Chamber Readings Sven Benner 
Acta radiol 27 243-247, May 6, 1946 
An instrument has been dev ised by means of logarith- 
mic scales and a triple setting mediamsm to simplify 
dosage measurement from condenser chamber readmgs 

The equation Z> «« W X X ■ is solved D is 

the roentgen dose, it is a constant for each condenser 
chamber under standard conditions, d is the loss of po- 
tential observed , b and t are the atmospheric pressure 
and temperature, respectively, of the chamber during 
irradiation The instrument is described m detail and 
diagrams are included Elizabeth A Clark, M D 


EFFECTS OF IRRADIATION 


The Connexion Between Roentgen Ray Risks for 
Workers and Changes in Their Blood Pictures Matts 
Helde. Acta radiol 27 308-316, May 6, 1946 

The Swedish Roentgen Ray Protection Law of 1941 
attempts to protect patients, personnel working with 
roentgen eqmpment, and others who may receive ex- 
posure The law reqiures penodic mspection of ofEces 
and eqmpment and annual blood counts of personnel 
The author presents a preliminary report on the find- 
ings From the survey of more than 2,000 offices tables 
for the nsk-indexes were set up and the offices were 
classified and subdivided mto four groups accordmg to 
the factor for amount of exposure When abnormalities 
in the blood studies were plotted agamst the four major 
nsk groups, the correlation was foimd to be significant 
It IS also pomted out that anemia and leukocytopema 
are mjunes rather than premonitory changes while 
hypersegmentation granulocytopenia pathologic 
lymphocytes and shift to the left are early changes and 
are important m mdicatmg undue exposure 

Elizabeth A Clark, M D 

Importance of Sulfydryl m the Treatment of Comeal 
and X-Ray Bums Archie E Cnithvrds Am T Sure 
72 600-609 October 1946 

Five years’ expenence with the treatment of 500 cases 
of X ray and comeal bums by the use of sulfydryd is 
reported The bums were mainly facial particularly 
m and about the eye. The author gives a concise review 
of previous expenmental and chmeal studies and relates 


these works to his owm expenences Function of the 
agent is related to the nutrition and/or oxidation effects 
in traumatized areas of skm 

The material used was an aqueous solution m 
strengths of 1 20 or 1 40, vnth tnple-distiUed water as 
the vehicle This was apphed as a spray, contmuous 
soaks, or drops Omtment of similar strengths has also 
been beneficial 

Of particular interest to radiologists are the reports 
on three specific cases 

(1) X-ray bum between the mner canthus of the eye 
and nose, followmg therapy for skin carcmoma The 
bum was described as bemg so severe that “surgery was 
considered ” Rapid favorable response with total heal- 
mg resulted after use of sulfydryl 

(2) Spreading ulcer on the thigh, part of an x-ray 
bum extendmg from the mgumal region to the heel 
Marked heahng was obtamed 

(3) An ulcerated bum on a radiologist’s hand Five 
years later the treated site was still completely healed m 
everyway 

This reparative agent is non toxic and to all mtents 
and purposes non imtatmg Visible attributes are the 
followmg 

(1) Scarring is prohibited or greatly reduced (2) 
Infection is prevented or eradication of existmg m 
flammation hastened (3) Rapid epithebal growth 
occurs and smoothly covers mjur^ areas 

The results noted m the author’s report are enthusi- 
asUc yet reservedly summarized He urges further 
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clinical and expenmentnl studies to amve at a dearer 
understanding of underl>ung reasons for the beneficial 
effects so far found Joseph P Tomsula, M D 

Use of Radon Ointment in the Treatment of Late 
Irradiation Ulcers David Kirsh, J Francis Mahoney, 
and Eugene P Pendergrass Am J M Sc 212 395- 
403, October 1940 

Until reccntl> radiation ulcers have proved notori- 
ously refractor} to medical treatment Uhlmann m 
1930, first began to use radon ointment, and has since 
demonstrated its therapeutic value (sec Radiology 38 
445 1942) The ointment, VI hich IS made by dissolvnng 
radon under pressure m lanolin contains a very small 
amount of mdioactiv e mntcnal Nmct} per cent of the 
radiation is composed of alpha particles, which arc 
absorbed m the most superficial la}crs of the tissue It 
IS believed that capillary proliferation is stimulated in 
the ordiiiani} av oscular bed of the ulcer 

'l\Ticn late radiation ulcers are seen a biops} may be 
necessary to determine the presence of malignant 
change Even a prompt response to radon ointment 
docs not c-vclude such a possibiht} 

Necrotic tissue vv hich wall act as a barrier to the alpha 
particles should be rcmovaid with zinc peroxide or 
sulfanilamide allantom ointment for several da} s The 
ulcer should be cleansed debnded and dned so that the 
application ma} be made os close as possible to viable 
tissue The ointment is applied wath a wooden tongue 
blade to a thickness of about 1 mm evenly over the 
lesion including a normal tissue margin One cubic 
centimeter should suffice for 10 sq cm of a lesion An 
airtight dressing consisting of rubber dam oil sdk or 
cellophane is applied ov or the ointment After a spcci 
fied time, the patient removes the dressing and after 
a superficial cleansing applies a bland ointment or 
a bactericidal preparation 

The omtment is obtainable commercially m strengths 
of 100 200 600 and 1 000 electrostatic units per cubic 
centimeter These correspond to the commeraal alpha- 
trons 40, 80 200 and 400 me per c c The concentra- 
tions are also graded — mild moderate strong and 


0^5 r/ mm , and with gamma rays at 5, 0 6 0^ and 
0 1 r/mm The total dose in each instance was 200 r 
The number of chromosome and chromatid breaks was 
counted m random samples of 20 metaphases out of 80 
to 100 nuclei, usually from anthers of the same flower 
bud, and fixed at twenty four, forty-eight, andsevenly 
two hours after irradmtion 
Tlie most sensitive stage m the life cycle of the cell was 
found to be between twenty and thirty hours before 
raetnphase and to correspond to the time of chromosome 
reduplication There w as considerable individual vana 
tion m the counts of cells fixed at twenty four hours 
presumably because the cells and chromosomes were m 
the most susceptible condition when the radiation was 
given and fixation took place More consistent counts 
were found at forty eight and seventy two hours 
There was no evndence to show any difference m fre 
quenc} of breaks after irradiation by roentgen or gamma 
mys at the same dosage rate The average number 
of breaks was less m samples fixed at seventy two hours 
after irradiation at 0 6 r/min and for those fixed at 
fort} -eight and sev ent} two hours after 0,25 r/mm It 
low dosage rates not only were the number of break 
less but there vras a smaller number of interchanges of 
fragments This suggests that at lower intensifies some 
recovery takes place With the lowest dosage rates 0 1 
r/mm of gamma ra}^ and 0 5 and 0 26 r/min of x rays 
cell divnsion was not suppressed 

Differences in environmental and dev elopmental con 
ditions can affect the frequenc} of breaks These ei 
penments were performed during two growing seasoas 
1944 and 1945 There was significant difference in tin 
rates in the two years although the other condifionid 
the experiment were the same 
These observations suggest that the amount of 
damage to chromosomes depends to a great extent oa 
the relation of the length of the life cycle of the cell to 
the duration of irradiation 

SvfDNEV J Haw'lev M D 


special The authors have used the 200 ej u (moder- 
ate) ointment apphed for eight hours once a week Occa 
sionally apphcations have been made twice a week 
The treatment extended from four to twelve weeks 
One of the most striking features was the prompt re 
hef of pam when the treatment was combined with 
methods for the control of the concomitant infection 
An early response usually progressed to rapid and com- 
plete recovery In some cases however persistence In 
treatment over a long tune was required for complete 
heahng Meticulous control of infection eradication of 
slough and cleansmg and dressmg of a w ound may yield 
gratifymg results in what appears to be a hopeless 
situation Benjamin Copleman M D 


Resoonse of Tradescanba Pollen Grams to Radiation 
at Different Dosage-Rates P C KoUer Bnt J 
Radiol 19 393-404 October 1946 

^Uen grams of Tradescantia (spiderwort) were 
Jdia“d^th xrnys at rates of 50 5 0 5 and 


Effect of Extra Vitamin B Feeding on Eats Exposed 
to Weak Gamma Radiation. G M Scott Bnt J 
Radiol 19 329-332 August 1946 

Rats were exposed to gamma radiation in doses 
varying from approximately 60 to 86 r per vv eek for a 
period of four mouths Studies were made on the 
effect on weight gam and fertihty with and without 
feeding extra vitamin B 


viLamm jj snowed greaiei 
weight gam than the controls and their coats were m 
better condition Rats receivmg radiation but no 
extra vitamm gained less than the controls 

Both fem^e and miUe irradiated rats were mated 
with unirradiated The irradiated females became 
pregnant ^often as nomol but there were many 
of abortion s^e died m parturition and few of 

not as pro- 
nounced in the rats receiving extra vitamm B No 

offsprmg resulted from nmtmgs with irradiated male 
ttrt® Sydney J H vwley M D 
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Introduction 

EDWIN C ERNST, M D 
St Louis, Mo 


I HOPE THAT WE MAY have an interesting 
discussion and present without too 
many words the facts relating to cancer of 
the cervix, based on the observations of 
my confreres, who are experienced m cer- 
tain speaal hnes of radiation and surgical 
therapy These gentlemen have assumed 
a grave responsibility, smce they will be 
subject to attack by you and by the m- 
dividual members of the panel 
First of all, I should hke to mtroduce 
the vanous essayists Dr Ameson will 
discuss the clinical diagnosis of cancer of 
the cervix, and Dr Siebert will discuss the 
pathology, Dr Brewer will take up the 


surgical phases and Dr Bowing the radium 
treatment, Dr Waterman will present his 
expenences with interstitial radium ther- 
apy, and Dr del Regato will speak on 
transvagmal roentgen irradiation Last 
but not least, my fnend, Dr Jenkinson, 
IS gomg to present some statistics which 
should throw further hght upon this im- 
portant subject 

These essayists will present their posi- 
tions bnefly, statmg the sahent pomts, 
foUowmg which each of them may ad- 
dress such questions as he desires to the 
others Fmahy , the audience will have an 
opportumty for questions and discussion 


I am very happy to presetU to yon Dr Arneson of St Lou-is 


the Radiological Society 


of North America, Chicago, 111 
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Clinical Diagnosis of Carcinoma of the Cervix 

A N ABNESON, MD‘ 


B iopsy is the basis for diagnosis in can- 
cer of the cervi\ Histologic exami- 
nation does not, however, present all the 
necessary cntena for estabhshing prog- 
nosis and selecting smtable methods of 
treatment Prognosis depends largely 
upon the clinical stage which the cancer has 
reached It is ob\’ious, of course, that we 
cannot expect success m every favorable 
case, nor should we expect failure in all 
advanced lesions There are other factors 
which affect the response to treatment 
A high degree of radiosensiti\nty does 
not imply a high degree of curabiht}’^ In 
markedly sensibve lesions there may be 
rapid regression "with prompt recurrence 
and a short span of hfe, while tumors slow 
to regress may sometimes permit survival 
for longer penods Such vanations in 
chmcal beha\nor will be reflected in sur- 
vival rates One might expect a degree 
of correlation to be found between the 
microscopic appearance of tumors and 
their curabihty There is, mdeed, an 
estabhshed relationship between anaplasia 
and favorable degrees of radiosensitivity, 
but it IS diflBcult to correlate histologic 
characteristics with chmcal results 

We may, then, expect variation m re- 
sponse to treatment not accurately pre- 
dictable upon the basis of the clmical stage 
of advance or the histologic appearance of 
the biopsy specimen In some mstances 
regression will be prompt and complete 
In others resistance to radiation will be 
equal to or greater than that of the ad- 
jacent normal tissues Some patients will 
show a slow but mcomplete regression, 
with persistent cancer that remams chm- 
cally mactive for long penods Such dif- 
ferences m chmcal behavior must be due to 
vanations m the biologic properties of 

tumor growth , , - u 

Further evidence of differences m bio- 


logic behavior can be found m comparing 
the gross charactenstics of different tumors 
There is no deflmte relationship, for e\ 
ample, between the size of the primary 
lesion and the stage of chmcal advance 
Large bulky tumors may be confined to 
the cervix itself, on the other hand, e\ 
tensive infiltrations and even distant 
metastases can occur with but slight en 
largement of the cervix Neither is there 
any deflmte relationship between the dura 
tion of symptoms and the extent of ui 
volvement Patients with early lesions 
may have had symptoms of cancer for 
relatively’’ long penods, while others with 
more advanced tumors may have sought 
treatment immediately after the first 
suggestive sign Vanations m the size of 
the primary lesion and in duration of 
symptoms can be explamed upon the baas 
of the infiltratmg quahties of tumor groirth 
A tendency toward outward proliferation 
or toward deeper infiltration forms a basis 
for classification into different biologic 
types In the attempt to classify lesions 
into everting and infiltratmg types, how 
ever, we come immediately upon the prob 
lem of disposmg of a third form, whicl 
shows a crater and is not easily fitted intc 
one of the basic vaneties The craterec 
forms present, m addition, the factor ol 
infection, which is always present to a con 
siderable degree due to their extensivf 
ulceration The presence of severe m 
fection has a defimtely unfavorable efifecl 
upon tumor regression 

(1) Everting types produce a cauliflower- 
hke groi^ that begms as a small raised 
lesion which can grow rapidly to a size 
that practically fifis the vagma They 
vary m their infiltrating quahties, but 
even the larger forms may present chmcal 
evidence that the disease is hmited to the 
cervix Itself Because of a mimmum of 
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connective tissue they are soft and friable 
They bleed easily and profusely, due not 
only to their fnabihty but also to their 
copious blood suppl)'' For these reasons, 
bleeding and a thm watery discharge tend 
to appear early in the disease Everting 
cancers present a favorable prognosis 
They are, as a rule, radiosensitive and, be- 
cause of their early symptomatology, are 
usually diagnosed m a favorable stage of 
chmcal advance 

(2) Infiltrahng types produce diffuse 
enlargement of the cervix, which usually 
proceeds slowly despite the fact that 
deeper tissues are invaded The cervix 
becomes hard and nodular and may become 
indistingmshable, with obhteration of the 
vagmal formces The tumor frequently 
grows beneath an mtact mucous mem- 
brane Ulcerations are few in number and 
tend to occur late in the disease Bleedmg 
IS not an early symptom but may be pre- 
ceded for a fairly long penod by a thm 
watery discharge Infiltratmg types are 
charactenzed by a maximum of fibro- 
blastic activity and a scant blood supply 
A possible explanation of these qualities 
can be made on the basis of an attempt on 
the part of the normal tissues of the host 
to resist mvasion by throwmg up a barner 
of connective tissue, with an assoaated 
decrease m I’asculanty In this group 
prognosis is poor, due to resistance to 
radiation and to the fact that the disease 
has usually advanced to an unfavorable 
stage by the tune diagnosis is established 
(3) Cratered lesions may be assumed to 
have begun as one or the other of the 
above types Formation of a crater is 
due to loss of tissue from slough followmg 
necrosis Death of tissue can occur spon- 
taneously m tumors madequately supphed 
with blood but is more often the result 
of infection There is greater nsk of severe 
infection m the evertmg types, due to then 
fnabihty with frequent ulceration Fur- 
ther evidence of the association between 
cratered forms and evertmg types can 
often be observed m the rather favorable 
degree of radiosensitnuty of the latter 
despite the infection usually present 


To classify cancers of the cennx into 
different groups according to the gross 
charactenstics of the lesion is of more than 
theoretical importance Prognosis can be 
established more accurately if biologic 
quahties are considered in conjunction 
mth stage of clinical advance and histologic 
appearance of the biopsy specimen, and 
an estimation of prognosis is of value in 
selecting suitable methods of treatment 
The selection should be more effective, 
however, if made upon the basis of tumor 
response to be expected This is not in- 
tended to imply that lesser amounts of 
radiation can be employed in the more 
radiosensitive lesions It does hold that a 
given quantity of radiation will produce 
greater biologic change m certain tumors 
For a panel discussion of this land, cer- 
tam points seem worthy of mention m 
the discussion of chmcal diagnosis Among 
the evertmg lesions the prospects are 
favorable for rapid and complete regression 
In such cases radiation given at a relatively 
high mtensity may be tolerated fairly well 
by normal tissues of the tumor bed and 
produce favorable results Treatment at 
lower intensities is, however, a more prac- 
tical procedure Infiltrative tumors will 
be more radioresistant Regression will 
proceed slowly, and the fibrosis and is- 
cherma already present m the tumor bed 
may result in untoward damage to its 
structures Destruction of the tumor 
bed by radiation can permit unrestrained 
growth of cancer, due to removal of all the 
normal inhibitory mechamsms In the 
treatment of infiltratmg types, therefore, 
a low mtensity of irradiation is essential 
If the course of roentgen therapy is pro- 
tracted or the radium dosage is divided 
among several apphcations, the total time 
of irradiation can be extended for admmis- 
tenng greater total doses over the longer 
penod of slow regression The use of 
mtravagmal \-ray therapy may prove to 
be of greater value in this group than m the 
evertmg types 

Cratered forms present a special problem 
due to the high degree of infection usually 
present This may result m increased 
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radioresistance The action of radiation 
IS essentially traumatic Infection also 
produces tissue trauma In an infected 
environment, the tumor cells may develop 
resistance to certain forms of trauma 
Infection also lowers the threshold to 
necrosis An amount of radiation be- 
heved practical for a clean lesion may, 
in the presence of infection, result in an 
extensive breakdown of tissue The prob- 
lem IS, therefore, similar to that found m 
the infiltrating type of cervical cancer 
A plan of low-mtensity irradiation pro- 
tracted over a long period is more effective 
than large doses apphed over a shorter 
time Since many cratered forms are 
denved from evertmg lesions, however, the 
degree of radiosensitmty raa}’^ be improved 
vuth decrease m infection 


FmaUy, mention should be made of the 
value of the classification here discussed 
m relation to the use of surgery in the treat 
ment of cervical cancer Among mdica 
tions given for radical hysterectomy is 
the avoidance of persistent radiation ulcers 
and reappearance of cancer m the cerm 
itself Risk of those sequelae is greatest 
in the infiltratmg types Due to delayed 
bleedmg m such patients, however, the 
disease is often advanced beyond an oper 
able stage by the time diagnosis is es 
tabhshed There may be evidence m the 
form of a thm watery discharge for 
long periods before bleedmg occurs That 
symptom is worthy of greater attenbon in 
programs of cancer control 

4962 Maryland Ave 
St Louis 8 Mo 


Dr Ernst Thank you Dr Arneson 

I am very happy to have Dr Siebert with us He is a pathologist 
and IS particularly interested, as I know you are, in the dmgnosis 
of early or questionable cancer Following Dr Siebert, Dr Brewer, 
who IS a clinician as well as a laboratory worker, will present the 
surgical aspects of cancer of the cervix 
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C ancer of the uterus is the most fre- 
quent cancer in the female, and ap- 
proximately 90 per cent of the cases are 
primary m the cervix, while only about 10 
per cent are primary m the corpus 
The frequency of uterme cancer must be 
referred partly to the anatomical and 
physiological charactenstics of the organ, 
more espeaaUy to its exposure to various 
forms of trauma and irritation En- 
docrine factors and age probably also play 
a role Multiple pregnanaes with their 
attendant repeated lacerations disturb the 
normal structure and functions of the 
cervix, interfere with its nutntion, and 
expose it to chrome irritation and inflam- 
mation A chrome cerviatis precedes can- 
cer m approximately 75 per cent of cases 
The routme examination of such tissue 
frequently reveals abnormalities m the 
morphology and position of the epithehum 
which constitute a precancerous condition 
Thus the prophylaxis of cancer of the 
cervix is a problem largely connected with 
prevention of lacerations and the proper 
post-partum care of the cervix, especi^y 
m women who have had multiple preg- 
nanaes and have reached then fortieth 
year Penodic exammations, preferably 
with adequate biopsy matenal rather than 
vagmal smears, are to be emphasized 
Another important group of women who 
develop cancer of the cervix are those who 
have had a supravagmal hysterectomy, 
smee an average of 1 to 3 per cent of supra- 
vaginal hysterectoimes, without removal 
of the cervix, are followed by cancer It 
is my opimon, based on these figures, 
that panhysterectomy is justified m all 
cases where hysterectomy is mdicated 
The prognosis of cancer of the cervix 
depends upon its early recogmbon and the 
histologic grade of the neoplasm Shields, 
Warren and others have dassified tumors 
of the cervux accordmg to then ongm from 


the vanous layers of the normal squamous 
covenng of the vagmal portion of the 
uterus Tumors ansmg from the upper 
portion they designate as spmal-cell car- 
emoma, those that anse from the transi- 
tional cells of the deeper layers as transi- 
tional-cell caremoma, and those having 
then ongm m the basal or germinal layer 
as the fat spmdle-cell type The tumors 
may be further divided accordmg to 
Broders’ classification, based on the degree 
of differentiation of the cells, mto Grades 
I, II, III, and IV, m that order of mahg- 
nancy 

Accordmg to Warren’s studies, only 
about 4 per cent of the spmal-cell car- 
emomas were found to have metastasized 
to the lymph nodes, of the fat spmdle- 
cell caremomas, on the other hand, 87 per 
cent had lymph node metastases Thus, 
though tumors of the latter group are more 
radiosensitive, they are more rapidly m- 
vasive and then prognosis is accordingly 
unfavorable 

In choosmg an area from which to take 
a biopsy specimen, a Schiller test is useful 
I prefer to be present when a biopsy is done 
m order that I may see from what part of 
the tumor the bssue is taken and be certam 
that it IS adequate m amount I msist, 
also, on personally supervising the imbed- 
dmg of the bssue m order to make sine 
that the suspiaous area noted clmically 
appears m the sections In all cases where 
a suspiaous lesion or one suggesbve of early 
caremoma IS present, senal seebons should 
be obtamed, as smgle seebons have often 
proved negabve m cases m which serial 
seebons of the same lesions revealed early 
caremoma 

[Editor’s Note This paper, as presented, was 
illustrated bj’- a large number of lantern slides, 
showing the vanous climcal stages and histologic 
types of cervical caranoma ] 


3 Oakleigh Lane 
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radioresistance The action of radiation 
IS essentially traumatic Infection also 
produces tissue trauma In an infected 
environment, the tumor cells may develop 
resistance to certain forms of trauma 
Infection also lowers the threshold to 
necrosis An amount of radiation be- 
hoved practical for a clean lesion may, 
in the presence of infection, result in an 
extensive breakdown of tissue The prob- 
lem IS, therefore, sirmlar to that found in 
the infiltratmg type of cemcal cancer 
A plan of low-intensity irradiation pro- 
tracted over a long period is more effective 
than large doses apphed over a shorter 
time Smce many cratered forms are 
derived from evertmg lesions, however, the 
degree of radiosensiti\nty may be improved 
with decrease in infection 


Finally, mention should be made of the 
value of the classification here discussed 
in relation to the use of surgery m the treat 
ment of cemcal cancer Among mdica 
tions given for radical hysterectomy is 
the avoidance of persistent radiation ulcers 
and reappearance of cancer in the cerm 
itself Risk of those sequelae is greatest 
in the infiltrating types Due to delayed 
bleedmg m such patients, however, the 
disease is often advanced beyond an oper 
able stage by the tune diagnosis is es 
tabhshed There may be evidence m the 
form of a thm wateiy discharge for 
long periods before bleedmg occurs That 
symptom is worthy of greater attention in 
programs of cancer control 

4052 Marjland Ave 
St Louis 8, Mo 


Dr Ernst Thank you Dr Arneson 

I am very happy to have Dr Sieiert with ns He is a pathologist 
and IS particularly interested, as I knoiu you are, in the dmgnosts 
of early or questionable cancer Following Dr Siebert, Dr Brewer, 
who IS a clinician as well as a laboratory worker, will present the 
surgical aspects of cancer of the cervix 
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already present at operation, I do not 
believe we can tell from the clinical aspect 
when a lesion is absolutely iu sttu or early 
I am glad that Dr Siebert brought up 
the serial section procedure This bnngs 
out another pomt m favor of surgeiy^ If 
we are to make an early diagnosis, we must 
have tissue to examine Surgery removes 
those tissues and gives them to us for 
exammation If those that are taken out 
are thoroughly and completely studied, 
our knowledge of carcmoma of the cervix 
may be mcreased Therefore, those who 
do surgery should study the specimens 
Indications for surgery as recommended 
by Meigs and others are as follows Sur- 
gery should be done only in Stage I or II 
(League of Nations’ classification) Sur- 
gery should be used only as an adjunct to 
irradiation Surgery should be himted to 
patients under fifty and m good physical 
condition, with no contramdication of any 
type to operation Also, the patient must 
be thm (and this is most important) 
There must be no lower vaginal metas- 
tases I would add here that under no 
conditions do I subscnbe to removal by 
simple amputation of the cervix of any 
lesion which is either suspiaous or defi- 
mtely diagnosed as carcmoma This 
is to be condemned If the patient has a 
suspicious lesion, or an early mtraepi- 


thehal carcinoma, there is but one sur- 
gical procedure to be used — a Wertheim or 
modified Wertheim operation, removing 
the complete uterus, the broad hgament 
tissues, and adnexa With this method 
five-year cures can be antiapated — ^but 
only antiapated, since it will take another 
ten or fifteen years before figures can be 
accumulated 

The pnmary comphcation to surgery, 
as recorded recently, is the occurrence of 
fistulas This comphcation must be ac- 
cepted if we are going to do surgery To 
operate, one must acquire techmc and that 
t^es time In Meigs’ first 50 cases the 
mcidence of ureterovagmal fistula was 8 
per cent, but in his next senes there was 
none 

Those surgeons who are technically 
quahfied, those surgeons who will patho- 
logically study then matenal, and those 
surgeons who wiU have adequate follow- 
up m large numbers should make a study 
of this problem for us, so that in five, ten, 
fifteen, or twenty years we shall have a 
true evaluation of the use of surgery under 
new conditions m the treatment of car- 
cmoma of the cervix A general swing to- 
ward surgery for carcmoma of the cemx 
should not be made at this tune 

104 S Midugan Blvd 
Chicago 3, m 


Dr Ernst Thank you Dr Siebert and Dr Brewer 
We will now have the subjea of intracavitary radium therapy pre- 
sented by Dr Bowing 
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I BELIEVE THAT WE should take a very- 
sane view of the surgical treatment of 
carcinoma of the cem\ Fundamentally 
I am a surgeon, and fundamentally I like 
it The time, however, has come when we 
can realize that a discussion such as this 
means sunply that there is no wholly ade- 
quate treatment of cervical carcinoma 
If there were, we would need no discussion 
Surgery was condemned in the past, 
and nghtfull}'- so Pnmarj'- mortahty was 
high Bonney’s figure of 10 per cent over 
his hfebme (and he represents the master 
so far as certain operative procedures are 
concerned) are beyond the hm,ts to which 
we could subscnbe With the advent of 
therapeutic agents — transfusion, pemciUin, 
sulfa drugs, etc — it could be expected 
that primary operative mortality would 
be reduced Smce we think that all 
forms of treatment have failed, funda- 
mentally, to cure caranoma, we are per- 
rmtted, I believe, to search further for 
better methods Further search reveals, 
however, that so far there is nothing m 
the way of new types of treatment to 
present, so it is feasible again to try sur- 
gery 

The present goal of the surgeons is 
earher diagnosis of cervical cancer so that 
operation can be tried If they do nothmg 
other than to make it a conscious process of 
everyone to look for early carcmoma, their 
program may be called a success 

Surgical treatment of cancer of the cer- 
vix IS lim ited to Stages I and II, and 
rightfully so, but to get cases m Stage I or 
II (League of Nations’ classification) one 
must, of necessity, search for them, and 
those of us who want to treat them sur- 
gically and thus acquu-e statistics and make 
^em available as rapidly as possible, 
must immediately begin a detailed search 
for early cases 

Dr Siebert has seen some early cases. 


but not nearly so many as he should 
Indeed, no pathologist has seen as many as 
he should But that is not the fault of the 
pathologist It IS the fault of the chmcian 
— the fault of us who do not take enough 
biopsies and do not search diligently 
enough for carcmoma 

Patients are now doing their part more 
adequately, as demonstrated by studies 
that have been made While it was for- 
merly eleven months from the onset of 
symptoms before the patient presented 
herself for treatment, that time has now 
been shortened to five months, but many 
patients, after they present themselves, 
do not get, immediately enough, surgical 
therapy or radiation therapy The diag- 
nosis is not made 

The reason we feel that surgery should 
be used on a Imuted number of patients is, 
first, that cures — or preferably five- or 
ten-year arrest of the disease — with radia 
tion have not been adequate, second, that 
the primary operative mortahty is now 
reduced It should be no higher than 1 5 
per cent m competent hands Another 
pomt IS that we, m our experience, have 
seen too many local recurrences of car- 
cinoma m the cervix itself, or m the upper 
vaginal vault, foUowmg x-ray or radium 
therapy Removal of the cervix by sur- 
gery obviates a recurrence there and, smce 
we also remove the upper portion of the 
vagma, carcmoma cannot recur at that 
site In addition, surgery removes the 
lymph nodes of the pelvis These nodes 
may be involved by carcinoma lust 
how many are thus involved is hard to dis- 
cern, since most patients have had some 
irradiation pnor to surgery it has been 
shown that lymph node metastases mav 
be present even m early or so-called early 
caranoma of the cervix — tn situ cancer or 
Stage I of the League of Nations’ classi- 
fication Smce such metastases may be 
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therapist in his treatment of the lesion 
All procedures are earned out with a 
minimum of trauma 

In some cases, the cemcal canal is ec- 
centnc to the mam malignant tumor In 
that event, the appheator is placed m the 
center of the mahgnant medullary mass 
In cases m which the mass is vtry firm, a 
shght stab wound may have to be made 
for the appheator 

As a i^e, no anatomic difficulties are 
encountered m cases m which the lesions 
are dassffied as Stage I or II The ap- 
phcations of radium may be earned out 
daily so long as no distressmg systemic 
eSects occur However, lesions which are 
classified as Stage III or IV may distort 
the anatomic landmarks and make them 
identification tedious and m some cases 
impossible at the first treatment A large 
medullary cervical mass or a large crater 
with necrotic walls is the chief offender m 
this regard, but as tune passes, these 
features of the mahgnant process are re- 
solved, the field is restored to a more normal 
state, and radium can be apphed through- 
out the mvolved region Distnbution of 
the radium is an essential element m the 
intensive broken-dose method Although 
the mdividual response to treatment wiU 
\ary, it can, at least m a measure, be 
anticipated 

Judgment and skill are necessary for the 
greatest individuahzation of the mtra- 
cavitary method of treatment The re- 
sponse should be a rather slow one instead 
of a rapid change, which may result in 
necrosis and distressmg eomphcations, as a 
persistent discharge, foul odor, hemorrhage 
and fistulas Judgment is essential m 
selecting and outlinmg the type of radium 
treatment at the time of the first consul- 
tation The treatment should be de- 
signed for cure or palhation, though, to 
be sure, the total treatment tune may 
furnish data that will alter the first esti- 
mation In that event, the alteration 
should be fully discussed -with the staff 
and, if accepted, should be charged against 
the judgment of the radium therapist 
ProMded all zones can be treated as out- 


hned, the procedure is classified as a com- 
plete treatment (1) designed for cure, 
otherwise, it is classified as a limited 
treatment designed for paUiation On 
subsequent visits, the complete radium 
treatment should not be repeated, how- 
ever, hmited radium treatments may be 
apphed to sites of active mvolvement in 
order to extend the penod of palhation 
Supplemental Roeutgen Therapy Roent- 
gen therapy is started a few days before 
radium therapy is completed The pelvis 
IS divided into two anterior and two pos- 
terior fields (2) The roentgen rays are 
generated at 200 kv - and are filtered with 
approximately 0 75 mm Cu and 1 0 mm 
A1 A dose of 500 to 700 r is apphed to each 
field In selected cases, the doses are 
divided, and 250 to 350 r are admmistered 
daily For very obese patients, additional 
filtration is used to obtam better pene- 
tration of the rays, but the dose per field is 
about the same as that employed m the 
average case The doses are measured in 
air In the average case in which the lesion 
is classified as Stage III, a second course of 
roentgen therapy is usually given after an 
mterval of three months We do not use 
larger doses of roentgen rays because they 
are likely to cause imtation of the bladder 
or mtestme The irritation of the in- 
testine may cause bleedmg from the mu- 
cous membrane and eventually may pro- 
duce scamng and obstruction 

Roentgen therapy was employed alone 
m 41 of a senes of 1,491 cases in which u- 
radiation therapy was used in the years 
1915—29, uiclusive (1) In cases in which 
roentgen therapy is employed without 
radium therapy, the roentgenologic technic 
IS the same as that which has been de- 
senbed, with the exception that the doses 
apphed to each field may be mcreased to 
approximately 1,000 r 

RESULTS 

The early response to treatment is 
most gratifying The first response ob- 
serve d is the control of bleedmg, which 

roentgen rays generated at 
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I N THE MAIN, mtracavitary radium ther- 
apy may be defined as the application of 
radium to the surface of a lesion occumng 
in any hollow place or space Not only is 
it the oldest form of radium therapy of 
carcinoma of the uterme cervix but it also 
IS a conservative method Many im- 
provements and refinements have made it 
most effective Our experience with this 
method at the Mayo Chmc covers a period 
of thirty years Durmg that time, the 
techmc employed has been rather constant, 
which permits the widest possible mter- 
pretation of the vanable factors inherent 
m the patient and the disease 

The history, bimanual palpation, in- 
spection and soundmg of the gemtal tract, 
especially m the predominating Stage III 
lesion, are essential for diagnosis and 
treatment A general physical exami- 
nation and the required laborator)’’ tests, m- 
cludmg removal of tissue from the primary 
lesion for microscopic study, are absolu- 
tely essential from the standpoint of good 
management A knowledge of pathology 
and physiology will sharpen the mterest of 
the therapeutic radiologist As a rule, con- 
stant vigilance by the physiaan and pa- 
tient will be an important element m ob- 
taimng a good immediate and late result 
The standard platinum tube contammg 
50 mg of radium sulfate (element) is used , 
the walls of the tube are 1 mm thick 
The apphcator may contam one or more 
tubes When distance is employed, it is 
main tained With 2 mm or 1 cm of Para 
rubber The foUowmg factors are ap- 
proximate for treatment of the average 
Stage III lesion The tune of the ap- 
phcation may vary from three to twenty- 
four hours , the dose, therefore, ranges from 
300 to 2,400 mithgram hours The mterval 
between’ apphcations is one to seven days 
The total tune consumed may be ten to 


twenty-one days The treatment area 
IS divided into zones, and the dose m nnl 
hgram hours apphed to each zone is as 
follows to the vagmal zone 2,100, to the 
proximal cervical zone 1,400, to the distal 
cervical zone 1,400, and to the mtra 
utenne zone 2,000 to 2,400 

The method requires hospitalization 
only for the day of the treatment The 
time that the patient has to spend m the 
hospital IS from eight to ten days No 
general anesthetic is used A dose of 
1/G gram (0 01 gm ) of morphme sulfate 
may be ad mini stered hypodermically before 
the treatment Barbiturates are used 
spanngly All other drugs are given by 
the physiaan on the medical hospital 
semce In the past few years, the field 
has been dusted with a sulfonamide drug 
at the same time that radium therapy is 
apphed All apphcations of radium are 
made with the patient in the knee chest 
position With gentle unilateral separa- 
tion of the labia, air is adimtted to the 
vagma, which pemuts a type of endo 
scopic exammabon The endoscope con 
sists of a Sims’ speculum and a direct elec 
tnc lamp with a suitable handle The 
vagma becomes a distended hoUow organ 
and permits (c) visual and palpatory 
exanunation of the normal and pathologic 
tissues, (6) selection of the site for the 
removal of representative maternal for 
biopsy , (c) the location of anatonuc land- 
marks, {d) the placement of the radium 
apphcator, (e) the placement of gauze 
packmg to hold the applicator m position 
and to obtam as much distance as possible 
between the apphcator and the adjacent 
normal anatonuc structures As treatment 
proceeds, the gross changes occurrmg m 
the neoplastic tissue owmg to the rays of 
radium are readily visualized and their 
distribution and intensity guide the radium 
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52 9 per cent, lived three or more years 
after the completion of treatment, of 
739 traced patients who received a hnuted 
course of radium therapy, only 158, or 
21 4 per cent, lived for three or more years 

( 3 ) 

COJMENT 

Evidently therapeutic radiologic judg- 
ment IS an important element m prog- 
nosis, smce it may possibly increase the 
chance of survival for three years or more 
All supplemental efforts should be em- 
ployed to further the possibihty of apply- 
mg a complete course of treatment How- 
ever, as a word of caution, we must not 
overtreat a ver)’’ advanced lesion and m 
this way brmg about distressing features to 
add to the difficulties of an already over- 
burdened and apparently senously ill 
patient No data are available for an 
estimation of the morbidity rate m this 
senes of cases Morbidity occurred, how- 
ever, but we were not impressed by the 
number and seventy of the reactions 
Today the responsibihty of the thera- 
peutic radiologist m the treatment of 
carcmoma of the uterme cerviv is great 
The patient and her possible restoration to 
health should be his major concern The 
outhne of a plan of radiation treatment 
made at the mitial consultation and de- 
signed for cure or palhation and to meet 
the therapeutic requirements of the pa- 
tient will produce the best results 
The radium techmc must be very flexi- 
ble For example, it must be adaptable to 
the therapeutic requirements of Stage I 
and Stage II lesions, notunthstandmg the 
fact that they are few in number when 
compared with those of Stage III and 
Stage lY, as well as to the recumng and 
modified lesions and them usual distressmg 
comphcations The radiologist’s compre- 
hension and knou ledge will guide him m 
the selection of the most effectiie treat- 
ment factors 

There is no substitute for patience and 
an allotted time m determmmg the most 
cffectoe therapeutic strateg>' Interest 
m the patient’s recover} must extend 


through the mitial penod of treatment and 
the months and years that follow With 
judiaous, skillfully applied intracaxntary 
radium therapy as the initial treatment, 
supplemented by roentgen therapy, it is 
possible to influence favorably the dis- 
charge, odor, pain, bleeding, and such 
potential distressmg sequelae as fistulas, 
unilateral edema of the extremities, and 
hydronephrosis In some cases, sound 
permanent heahng of the pnmar}" lesion 
will occur in a mimmal treatment time 
with a low' mortality and morbidity rate 
There should be no conflict between radium 
therapy and roentgen therapy, I contend 
they should be employed to complement 
each other, the greater the co-operation 
and co-ordination of effort the more 
effective will be the treatment 
There are few data m the therapeutic 
radiologist’s field of endeavor that will 
furmsh matenal for generalization, in- 
stead, the patient and the disease are both 
charactenstically lnd^^^dual, as well as 
the response to treatment However, in 
a measure, a certam pattern of satisfactory 
response will be obseiwed, though this 
cannot be defimtely predicted 
With an enhghtened womanhood, an 
alert physiaan, and a skillful speciahst 
guided by sound therapeutic judgment, 
the mitial result should be prompt and the 
late result should be more permanent, or 
the penod of palhation should be longer 
and more endunng 

SUMMARY 

Bnefl)' stated, the rntracantar}', m- 
tensive broken-dose method of radium 
treatment, followed by supplemental roent- 
gen therapy, furnishes a wide range of 
mdividuahzation for the greatest number of 
patients who ha\ e carcmoma of the uterme 
cervix The treatments can be designed 
for cure or palhation The immediate 
subjective and objective response occurs 
rather promptly As time has passed, 
favorable statistical data have become 
ai ailable to support our imtial interest 
and to encourage us to improve and refine 
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may occur m two or more days The 
distressing umlateral aching in the back, 
hips, and legs may be relieved in four or 
five days The discharge and odor of the 
lesion are the last features to respond to 
treatment 

The patients are instructed to return 
for examination every three or four months 
dunng the first year after irradiation treat- 
ment, every six or nine months dunng the 
second and third years, and every j^ear 
thereafter 

The following analysis of the results of 
treatment is based on 1,491 cases m which 
this t}’pe of treatment was employed at 
the Clinic m the years 1915 to 1929, in- 
clusive (3) As preinousty stated, m 41 
of these cases roentgen therapy was the 
only type of treatment employed Fifteen, 
or approximately 1 per cent of the patients 
died while they were m the hospital 

As the patients returned dunng the first 
year after their treatment, the late re- 
sponse was found to be equally gratifying 
The utenne and adnexal infiltration was 
markedly reduced m extent In some 
cases, the pehnc structures were free of 
any palpable charactenstic infiltration due 
to residual mahgnant activity As the 
years passed, statistical data were avail- 
able to confirm our imtial chnical unpres- 


m each of these groups, the lesions had 
been modified by treatment before the 
patients came to the dime 

This rather defimte increase m the per 
centage of patients livmg three or more 
years after the completion of treatment 
was due to several factors, mdudmg (a) a 
satisfactory method of vaginal endoscopy 
to facihtate the placement of the apphea 
tor and gauze packing with minima] 
trauma, (b) the observation of the vagmal 
field dunng the mitial days of therapy to 
guide the selection of the most effechve 
treatment factors for each patient, (c) 
better distnbution of the radium apphea 
tors in the vagmal and utenne fields of 
involvement, (d) the early recognihon 
and treatment of potenbal and actual 
comphcations, such as bleeding and senous 
hemorrhage, localized infiammabon, and 
necrosis of tissue 

In 1,079 of the 1,491 cases, the disease 
had not been modified by previous treat 
ment In these cases the lesions u'ere 
classified as follows Stage I, 13 cases. 
Stage II, S5 cases. Stage III, 825 cases, 
Stage IV, 156 cases Follow-up data were 
obtained m aU of the cases m which the 
lesion was classified as Stage I Nme, or 
69 2 per cent, of the 13 patients were 
hvmg five or more years after the com- 


sions Dunng the first five years of our 
expenence with this type of treatment, 
that IS, m the years 1915 to 1919, mclusive 
(4) the treatment was used m 288 cases 
Follow-up data were obtained m 264 of 
these Of the 264 traced patients, 38, or 
14 4 per cent were hving three or more 
years after the completion of treatment 
Dunng the years 1920 to 1924, mclusive, 
the treatment was used m 556 cases, 
follow-up data bemg obtamed m 522 
Of the 522 traced patients, 185, or 35 4 per 
cent, were hvmg three or more years after 
the completion of treatment Dunng the 
years 1925 to 1929, mclusive, the treatment 
was used m 647 cases FoUow-up data were 
obtained m 585 of these cases, and of the 
585 traced patients, 250, or 42 7 p^ emt 
were hvmg three or more years after the 
completion of treatment In several cases 


pieuon creaunent n oUow-up data were 
obtained m r 8 of the 85 cases m which the 
lesion was classified as Stage II Of the 
traced patients, 47, or 60 2 per cent, were 
hvmg five or more years after the com 
pletion of treatment Follow-up data 
were obtamed m 753 of the 825 cases m 
which the lesion was classified as Stage III 
Of the 753 patients, 224, or 29 7 per cent, 
were Irnng five or more years after the 
completion of treatment Follow-up data 
were obtamed m 138 of the 156 cases in 
which the lesion was classified as Stage IV 
Of the 138 traced patients, 9, or 6 5 per 
cent, were hvmg five or more years after 
the completion of treatment 
The type of radium therapy employed 
has a definite effect on the prognosis Of 
565 traced patients vho received a com- 
plete course of radium therapy, 299 or 



Interstitial Radium TRerapy in Carcinoma of the Cervix 

GEORGE W WATERMAN, M D 
ProTideace, R I 


R adium in the form of long element 
needles of low mtensity, 2 to 3 mm 
platinum filtration, with a long time m- 
terval, has been m use for the treatment of 
cervical carcmoma at the Rhode Island 
Hospital smce 1926, a period of almost 
twenty-one years Prior to 1926, small 
steel needles of 5 mg content were used 
for this purpose In 1926, on a visit to Lon- 
don, Dr H C Pitts saw some use of 
these longer needles and brought home 
the idea We undertook an experiment to 
see what could be done with interstitial 
radiation of this type, and we have had no 
reason to regret our decision The great 
advantage hes m the fact that radium m 
this form can be placed out mto the pelvic 
tissues, the zone where carcmoma is m- 
vadmg 

In our use of these needles, we have no 
idea at any time of pushing them out mto 
empty space We seek the edge of the 
growth, as we can feel it by way of the 
vagma and rectum, makmg a careful 
exammation, under good hght m the opera- 
ting room, with the patient relaxed under 
an anesthetic We then shp the needles 
mto the advancmg zone of growth 
The needles are element needles, they 
have the same mtensity when we take 
them out as when we put them m They 
are of small content, the radium is evenly 
distnbuted throughout their length, 0 66 
mg per c c of active length, and the 
filtration is such that only the gamma 
rays are effective It is our behef that no 
other type of needle will exactly fit this 
purpose 

In addition to the parametnal needles, 
we have a platmum capsule of 20 mg 
content that ivill dehver mto the cervico- 
utenne canal approximately 3,300 mg 
hours over a penod of seven days All 
this radium is implanted and is left in 
place for the full tune — 168 hours We 
think that protracted treatment of this 


type — small doses given over a long time 
interval — is a very important factor, both 
m causmg the disappearance of the cancer 
cells and m preserving and perhaps for- 
tifymg the condition of the smroundmg 
tissues 

The second great advantage that we 
find m this method of therapy is its extreme 
flexibility and adaptability to all types and 
conditions of cancer of the cervix It 
does not make any difference whether the 
vagma is a short and narrow one, cone- 
shaped m the upper third, or whether it is 
a broad one, with a large cauliflower 
growth The radium needles are easily 
mserted, perhaps with the finger in the 
rectum to guide them carefully mto the 
uterosacral hgaments or mto the part of 
the pelvis which is bemg mvaded 
Another advantage is the non-necessity 
of usmg large sources of radium agamst 
the vagmal walls m order to obtam a rel- 
atively small amount of radiation m the 
deeper tissues, with consequent reduction 
m vagmal breakdown and slough Also, 
the fact that only 50 or 60 mg of radium 
is all IS needed to treat a case represents 
some advantage to smaller mstitutions 
The entire radium treatment is given in 
one dose 

The disadvantages of excessive mci- 
dence of sepsis, fistula formation, and 
mtestmal mjury, which have caused so 
many gynecologists and radiologists to 
fear mterstitial radiation, have not been 
apparent m our expenence We have 
had our troubles with all these complica- 
tions it IS true, but not in excess of such 
comphcations reported by others usmg 
different methods 

With the use of deep x-ray therapy in 
infected cases, prehmmary to radium, and 
with the sulfa drugs and pemcillm, it would 
seem that fear of infection from mter- 
stitial sources is no longer-a. vahd objection , 
m fact, we have had no unmediate mor- 
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this conservative method of radium treat- 
ment for caremoma of the uterme cerviv 
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Dr Ernst Thanh you Dr Bowing 

The next presenfahon will be some pointed remarks along the hue of 
interstitial radium therapy by Dr Waterman, from Rhode Island 



Interstitial Radium Therapy m Carcinoma of the Cervix 

GEORGE W WATERMAN, M D 
Piovadence, R I 


R adium in the form of long element 
needles of low mtensitj^ 2 to 3 mm 
platinum filtration, with a long time m- 
terval, has been m use for the treatment of 
cenucal carcmoma at the Rhode Island 
Hospital smce 1926, a penod of almost 
twenty-one years Pnor to 1926, small 
steel needles of 5 mg content were used 
for this purpose In 1 926, on a msit to Lon- 
don, Dr H C Pitts saw some use of 
these longer needles and brought home 
the idea We undertook an expenment to 
see what could be done with mtershtial 
radiation of this type, and we have had no 
reason to regret our deasion The great 
advantage hes m the fact that radium m 
this form can be placed out mto the pelvic 
tissues, the zone where carcmoma is in- 
vading 

In our use of these needles, we have no 
idea at any time of pushing them out into 
empty space We seek the edge of the 
growth, as we can feel it by way of the 
vagma and rectum, makmg a careful 
exammation, under good light m the opera- 
ting room, with the patient relaxed under 
^ anesthetic We then shp the needles 
into the advancmg zone of growth 
The needles are element needles, they 
ave the same mtensity when we take 
cm out as when we put them m They 
content, the radium is evenly 
nistnbuted throughout their length, 0 66 
fill active length, and the 

on IS such that only the gamma 
^ are effective It is our behef that no 
er type of needle will exactly fit this 
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type — small doses given over a long time 
interval — is a very important factor, both 
m causing the disappearance of the cancer 
cells and m preservmg and perhaps for- 
tifymg the condition of the surroundmg 
tissues 

The second great advantage that we 
find m this method of therapy is its extreme 
flexibility and adaptability to all types and 
conditions of cancer of the cervix It 
does not make any difference whether the 
vagma is a short and narrow one, cone- 
shaped m the upper third, or whether it is 
a broad one, with a large cauliflowei 
growth The radium needles are easily 
inserted, perhaps with the finger m the 
rectum to guide them carefully mto the 
uterosacral hgaments or mto the part of 
the pelvis which is bemg mvaded 
Another advantage is the non-necessity 
of usmg large sources of radium agamst 
the vagmal walls m order to obtam a rel- 
atively small amount of radiation m the 
deeper tissues, with consequent reduction 
m vagmal breakdown and slough Also, 
the fact that only 60 or 60 mg of radium 
IS all IS needed to treat a case represents 
some advantage to smaller mstitutions 
The entire radium treatment is given m 
one dose 

The disadvantages of excessive mci- 
dence of sepsis, fistula formation, and 
mtestmal mjury, which have caused so 
many gynecologists and radiologists to 
fear mterstitial radiation, have not been 
apparent m our expenence We have 
had our troubles with aU these comphca- 
tions it IS true, but not m excess of such 
comphcations reported by others usmg 
different methods 

With the use of deep x-ray therapy m 
infected cases, prehmmary to radium, and 
with the sulfa drugs and pemcilhn, it would 
seem that fear of infection from mter- 
stitial sources is no longer-e vahd objection , 
m fact, we have had no immediate mor- 
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tality in 326 consecutive cases up to Jan- 
uary 1946 In the Spring of 1946, we had 
one death from a pulmonary embolus on 
the second day after the radium was re- 
moved 

The results obtained, as measured by 
five-year sur^nvals, have been excellent 
and have shown consistent improvement 
In the last 198 cases the five-year sur\nval 
rate (absolute) was 38 9 per cent, for 171 
cases treated mth radium, the figure (rela- 
tive) V as 44 4 per cent 

The needle we use is a long, delicate 
instrument, having a trocar pomt that is 
blunted The radium is distributed evenly 
throughout the active length, and insertion 
can be done vith pracbcally no trauma 
We do not fear the punctunng of large 
vessels or of the ureter We do not feel 
that, if one of the needles came to he 
across the ureter in an}’’ one spot, it would 
have any temfically bad effect In fact, 
our unnar)’’ complications have been slight, 
very few in number If the pomt of the 
needle sticks out into the pentoneal cavity, 
we are not particularly worried There 
is no radium m the pomt, and it is dull 
It mil do little harm We are verj^ careful 


and, by puttmg a finger m the rectum when 
insertmg the needles postenorly, we be 
heve that we can largely avoid perforabon 
of the pentoneum 

The method of appl 3 mig the radium in a 
fairly early case may be descnbed With 
the finger in the vault, the needles are in 
serted almost under direct palpabon and 
are distnbuted around the cerm. To m 
sert the postenor needles, the finger is 
placed m the rectum and sterile drapes are 
placed over the penneum, the vagma is 
retracted by a Sims’ speculum, the pomt 
of the needle is placed, and the needle is 
then directed mto the uterosacral hga 
ments or toward the sides, or kept withm 
the confines of the uterus postenorly A 
large gauze pack keeps the needles m place 
and sen es to retract the vagmal walls 

(Editor s Note this point a number of slides 
were presented, shoeing the method of introducing 
the radium needles and their distnbution in tie 
ceni\ The illustrations from which these slides 
ucrc made appear in a paper b} Waterman, 
Leone and Trac) Am J Roentgenol 57 071, 
1947) 

155 Tlmyer St 
Pro\ndence 0 R I 


Dr Ernst Thank you Dr Waterman 

We shall now continue with a discussion of roentgen therapy by the 
transvaginal method Dr del Regato 



Trdnsvaginal RoBntg©!! TliGrapy m Carcinoma of tii© C©rvix 

I A DEL BEGATO, M D 
Columbia, Mo 


I N TALKING OF THE relative ments of 
transvaginal roentgen therapy in car- 
cinoma of the uterine cennx, I would 
like to msist first upon the fact that what- 
ever the means of internal treatment and 
the techmc of its admmistration, whether 
this IS mtracantary or mterstitial radium 
therapy or transvaginal roentgen therapy, 
it constitutes only a complement of the 
external irradiation In the majontj'’ of 
cases treated, the results will depend 
mostly upon the adequacy of the external 
irradiation, which logically should have pre- 
ceded the mtemal phase of the treatment 




E'g 1 Author’s vaginal speculum mth a metal 
aead, a transparent shaft, and a plunger to facilitate 
mtroduction 

A-llen, Caldwell, Pusey, and many among 
fhe pioneers of radiation therapy tried 
^nsvagmal roentgen therapy Their 
sporadic attempts never crystallized The 
late Edwm A Memtt is to be credited for 
haiTug revived this form of treatment and 
lor eloquently and forably pomtmg out 
'ts possibihUes in the treatment of car- 
cinoma of the cervix 

Memtt used the Ferguson bakehte 
specula after he had tried to use the walls 
of a unne specimen bottle as a speculum 
brskine devised an ingenious speculum 
made of expanding metal blades This 
speculum is verj' apphcable in early cases. 


Fig 2 Irradiation through a transparent-uall 
speculum allous the field to open to about 0 cm in 
diameter at the level of the cervt\ 

but when the walls of the vagina are m- 
vaded, the use of an expanding speculum 
IS not practicable Wasson and other 
workers have preferred metal cyhnders 
for the exclusive or even segmental irradia- 
tion of the cervix, this method may also 
be satisfactory in early cases, but I am 
convmced that it leads to senous mac- 
curacies ’'ATule coUaboratmg with Mer- 
ntt, I introduced a speculum composed of 
a metal head for the protection of the vulva 
and of a shaft transparent to radiations 
(Fig 1) In its present form, this spec- 
ulum allows a wide irradiation of the cer- 
vix, fomices, and adjacent parts of the 
parametria, while protecting, when re- 
quired, the bladder and rectum (Fig 2) 
In practice, a set of specula of several 
lengths and widths is necessar}’^ 

In our hospital we have now treated 
v«th transvagmal roentgen therapy fol- 
lowmg external irradiation, over 200 con- 
secutive cases of caremoma of the cervix of 
all stages Not a patient has been refused 


treatment, none has received radium, and 

' Prom the Department of Radiotherapy The Ellis Fischel State Cancer Hospital, Columbia Mo 
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Fig 3 A tube head piece, fitting into the vaginal 
speculum, to mainLain it in place dunng treatment 


very few have not completed treatment 
Of 52 pnmar^’- cases that applied for treat- 
ment m our hospital m 1943, only 2 failed 
to receive complete treatment The pa- 
tient IS placed m the lithotomy position 
with the legs comfortably supported 
The table is tilted to allow the intestine to 
fall out of the pelvis The widest and long- 
est speculum which can be mtroduced is 
used The speculum head is adaptable to a 
corresponding part m the tube-head (Fig 3 ) 
We prefer radiations of moderate penetra- 
tion, such as obtamed from 140 to 150 kv 
equipment, but also prefer to filter as 
heainly as possible, usuall)^ through 0 5 
mm of copper The target-cerm\ dis- 
tance IS 25 cm It IS preferable to ad- 
mimster the treatment withm two weeks, 
before the appearance of vagmal radio- 
epithehtis A very large total dose is not 
necessary when an adequate external 
irradiation has preceded We adnumster 
a total of from 3,000 to 4,000 roentgens 
(measured m au at the level of the cervix) 
m from ten to twelve days 

Transvagmal roentgen therapy has 
secured a defimte place in the treatment of 
caremoma of the cervix It has the ad- 
vantage of completmg th'e external u- 


radiation without trauma to the healing 
tissues, without infectious comphcations, 
which so often hamper the pracbee of 
intracavitary cunetherapy Transvagi 
nal roentgen therapy assures a more 
homogeneous irradiation of the cernx 
and adjacent structures, it requires no 
anesthesia or hospitalization, it can be 
sufficiently protracted to reduce to a 
minimum the untoward effects of irradia 
tion Even when the bladder or rectum is 
invaded, a vesicovaginal or rectovagmal 
fistula seldom occurs, due to the slow 
effect, nhich allows retraction of the tissues 
and vaginal atresia, thus avoidmg the 
fistula formation. It is our impression 
that there is a lesser number of local re 
currences when transvagmal roentgen 
therapy is used and that failures are mostly 
due to parametnal recurrences, these 
should be asenbed to the lack of pene- 
tration of our external irradiation 
I would have hked to quote five year 
survival rates of my own, but I do not haie 
these figures at present I have just re 
capitulated the results m 52 consecutne, 
unselected patients with caremoma of the 
cerv'ix who apphed for treatment to our 
hospital m the year 1943, having had no 
previous treatment All but 2 patients 
received external roentgen therapy, fol 
lowed by transvagmal roentgen therapy, 
no radium was used The results now- 
after a minimum foUow-up of three years 
— are as follows 26 patients have died of 
cancer and 4 others have died of mter- 
current diseases without evidence of recur- 
rence, 22 patients are ahve and without 
evidence of cancer, or a 42 per cent three- 
year survival We need not emphasize that 
there is no pretense of comparing these 
figures with five-year control statistics 

Ellis Fischel State Cancer Hospital 
Columbia Mo 


Dr Ernst Thank you Dr del Regaio 

We shall umv conclude with some statistical remarks by Dr Jenkinson 


Five-Year End-Results in the Treatment of 

Carcinoma of the Uterine Cervix 

E L lENlONSON, M.D , E L PIRKEY, M D , and F I HAMERNIK, M D 

Chicago, Dl 


O UR PURPOSE IS to outline the five- 
year end-results of an unselected 
senes of 98 cases of squamous-ceU car- 
cinoma of the uterme cervix treated m the 
penod 1935-41, mdusive Mention ivill 
also be made of the vanous technics em- 
ployed down to the present wntmg 
Cases which were treated pnor to 1935 are 
not mduded, as there is no accurate means 
of determmmg the precise dosage 


Table 1 Cases Treated 


{Period 1935-41 Inclusive) 



Treated 

Fol- 

lowed 

Not 

Fol- 

lowed 

Folloiv-up 

Stage I 

16 

9 

7 

50 2% 

Stage II 

13 

8 

5 

61 5% 

Stage III 

33 

30 

3 

90 9% 

Stage IV 

36 

28 

8 

80 0% 


Total 98 75 23 76 6% 


Table II Results in All Stages 




Died of 



Not Followed 


Followed 

Died of Cancer Other 

Five Year Survival 

Known Survival 

Beyond Five 



Causes 


to Date 

Years 

Stage I 

9 

2 

7(77%) 

6 

2 

Stage II 

8 

1 

7(87 6%) 

7 


Stage 111 

30 

25 

8(26 6%) 

6 


Stage IV 

28 

27 

1(3 6%) 

1 


Total 

Stages 

I awd II 

75 

56(73%) 

23(30 6%) 

18(24%) 

2(3%) 

17 

3 

14(82 3%) 

12(70 6%) 

2(11 7%) 


cure, 2 rune-year cures, 2 eight-year cures, 
4 seven-year cures, 5 six-year cures, and 9 
five-year cures 

Table III Years Survival 


Years survival — ► 

5 

6 

7 

8 

9 

10 


Stage 1 

2 

2 

2 



1 

7 

Stage II 

3 

1 


1 

2 


7 

Stage 111 

4 

1 

2 

1 



g 

Stage IV 


1 





i 

Totals 

9 

6 

4 

2 

2 

1 

23 


The 98 cases reported are imselected 
and compnse the usual cases seen in the 
radiological department of a civihan gen- 
eral hospital located m a large city They 
represent all walks of life, bemg about 
equally divided between chanty and pn- 
vate patients The follow-up is 76 5 per 
cent of aU. cases, that is, 75 cases were fol- 
lowed from the beginning of radiation ther- 
apy for at least five years or until death 
It should be noted that the relatively low 

percentage of follow-up probably stems Among the 17 cases m Stages I and II 
ctoectly from the war-time social upheaval there are 14 five-year survivals or 82 3 ner 

1 a ^ to^al 

bchimtz dmical dassificabon was used salvage of 12 cases or 70 5 per cent defi- 

toroughout in order to correlate the extent mtdy known to be alive at this wntmg 

resdt Of the 1 5 patients followed, 55 8 five-year survivals, or 26 6 per cent and 

or /3 per cent are known to be dead, 18 a total salvage of 5 racfc ir r ’ ^ x 
or 24 ceM are sUlI al.va . 23 or 30 (i per die The M “ 
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E L Jenkinson, E L Pirkey, and F J Hamernik 
Table IV Results with Different Filtration 


Oclobtr mi 


200 kv p 

0 6 mm Cu 

1 0 mm, Al 

2(X) kvp 

1 0 Cu 

1 OAl 

200 kv p 

0 46 Sn 

0 25 Cu 

1 OAl 

400 kv p 

0 8Sn 

0 8Pb 

1 OFe 

85 kv p 
Contact 
PhiUips* 

Total 

Alive 6 years 







Stage I 

2 


5 


1 

7 

Stage II 



3 

4 

1 

7 

Stage III 



6 

2 

1 

8 

Stage IV 




1 


1 

Per cent alive at 5 >ears 

11% 

0% 

-n% 

36% 

100% 

30 8% 

Dead in 5 years 







Stage I 




2 


2 

Stage II 

1 





1 

Stage III 

7 

1 

7 

7 


22 

Stage IV 

8 

2 

13 

4 

2 

27 

Per cent dead at 5 jears 

S9% 

100 % 

59% 

05% 

0 % 

89 4% 


* Substituted for ndium thcrapj 


or 3 5 per cent of the group The average 
ages were as follows for Stage I, 44 6 
years, Stage II, 47 5 years, Stage III, 
46 4 years, and Stage IV, 47 years 

The above figures do not vary too greatly 
from those recently reported m other 
clinics about the country, but we feel that 
it is worth while to point out one or two 
differences in our method of handhng 
these cases as compared with a majonty 
of the other institutions The number of 
cases treated with the vanous technics are 
shown in Table IV, as well as the results 


obtained 

The majonty of the cases were treated 
with the Thorasus filter (0 25 mm Cu, 
0 45 mm Sn, and 1 0 mm Al), at 200 kv p , 
h V 1 1 9 mm Cu, 20 r per mmute (m air) 
When usmg this filter, we routmely ad- 
mimster 1,200 to 1,600 r (in air) to each 
field, with a minimum of untoward skin 
symptoms We feel that this is important 
in the treatment of these patients 

Our first ami m the treatment of any 
patient is the complete eradication of the 
^sease process, but there are certam oth^ 
aspects that must be considered Ranking 
se^nd to complete cure is the abihty to 
keep the patient comfortable both durmg 

the course of therapy and afterward 

Even m the apparently hopeless case, if 
^ ^ prolong hfe for months or years 

that ot her fa».y At 


least we are certam that we have not added 
to her burden such things as atrophic 
skm, radiation dermatitis, severe itching, 
sloughing, mduration, and ulcerabons, 
some of which prove to be more painful 
and uncomfortable than the pmnary 
disease 

Almost all of the patients seen in the 
Roentgenological Therapy Section haie 
had administered 3,000 to 4,800 mg 
hours of radium in the usual manner, one 
to three weeks previously A few of the 
very far advanced cases plus a few of the 
very early cases are given no radium ther- 
apy, dependmg on the findmgs of the re- 
ferrmg gynecologist and the radiological 
consultant The present routme technic 
for the treatment of a woman of average 
size who is referred with a diagnosis of 
squamous-cell carcinoma of the utenne cer- 
vix IS as follows 

VTien the patient reaches the Roent- 
genological Therapy Section, seven portals 
are used with the indicated roentgens 
(measured m air) delivered to each field 


Portal 

Dose r 

Field 

Size Cm 

Anterior right pelvis 

1 400 

20 

X 

20 

Anterior pdvis mid line 

1 400 

10 

X 

16 

Anterior left pelvis 

1 400 

20 

X 

20 

Posterior right pelvis 

1 400 

20 

X 

20 

Postenor pelvis mid line 

1 000 

10 

X 

15 

Posterior left pelns 

1 400 

20 

X 

20 

Anterior vagina 

800 

8 

X 

10 


Total 8 800 r (measured m air) 


The techmcal factors are 200 kv p , 
Thoraeus filter (0 25 mm Cu, 0 45 mm' 
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Sn, 1 0 mm Al), h v 1 19 mm Cu Only 
one portal is treated a day, mth the daily 
dose of 200 r to each portal The central 
ray m each position is always directed 
toward the cervix The anterior vaginal 
dose IS given with the patient m a modified 
lithotomy position and the central ray 
directed toward the focus of the disease 
with a 6 X 8 cm cone m contact ivith the 
vulva 

The percentage depth dose with the 
fields and the technical factors noted above, 
determmed both experimentally and from 
the hterature, works out to be 55 per cent 
of the air dose, and the skin receives about 
10 per cent fewer roentgens than where 
an h V 1 of 1 0 mm of Cu is used The 
tumor dose is approximately 4,,S00 r 
To contmue the ideal treatment of this 
case, if it IS of Stage III or IV, a second 
senes of 4,800 r m air is admimstered 
about six months later through four por- 
tals about the pelvis, with 1,200 r to each 
area, with the same physical factors as 
above In Stage I or II, if the pelvic 
findmgs show no extension followmg the 
first senes, a complete abdominal hysterec- 
tomy is recommended 

It should be pomted out here that for a 
short penod near the end of this senes we 
were in possession of a contact therapy 
machme and 5 patients were treated with 
it, 3 of whom have been followed for at 
least five years and are still alive The 
contact therapy machine was substituted 
for the radium, and the radiation about the 
external pelvis was reduced about one 
quarter 

The ease of controllmg the wave length, 
and thereby the penetration, as well as the 
direction of the central ray are decided 
advantages of contact therapy over radium 
in this disease which exists so near to such 
important and \nilnerable structures 

SUMMARY 

1 There are presented the five-year 
end-results of an unselected senes of 98 
cases of squamous-cell carcmoma of the 
utenne cervix 

2 A 76 5 per cent follow-up ivas ob- 


tained, mth an over-all five-year survival 
rate of 23 cases, or 30 6 per cent 

3 Graphic companson of results ob- 
tained with different filtration is pre- 
sented 

4 The present method of treatment is 
outlmed, and the reasons for heavier fil- 
tration than is used m the majority of 
x-ray dimes are discussed 

5 The advantages and results of con- 
tact therapy are mentioned 

Though the senes of cases is small, one 
IS impressed with the high percentage of 
five-year sumvals in Stages I and II 
In Stage III the percentage of five-year 
sunuvals is correspondingly small, and in 
Stage IV practic^ly negligible 
VTiy should there be Stages III and IV, 
if we can salvage more than 70 per cent of 
Stage I cases over five years ^ Is not some- 
thing radically wrong from a diagnosbc 
standpomt? There must be tw^o very 
definite reasons why patients are allowed 
to go undiagnosed until they have ex- 
tension well beyond the cervix, uterus, and 
into the surroundmg tissues 

1 Has the patient failed to consult her 
physician because of lack of education or 
lack of information regarding the senous- 
ness of a cervical carcmoma or some of the 
important symptoms'* 

2 Does the fault he with members of 
our profession^ Certamly any physician 
has access to pnvate and mumcipal labora- 
tones which can give an accurate diag- 
nosis from a section taken at biopsy 

DISCUSSION 

The work we have done has been done 
with the close co-operation of the Depart- 
ment of Gynecology and the Department 
of Radiology in our hospital All the 
patients have been seen by the gyneco- 
logical service, the diagnosis has been 
made by the gynecologists and the pathol- 
ogists 

The radium treatment has been given, 
as IS the practice m our hospital, by the 
gynecologists, m co-operation with the 
radiologists I know a great many of you 
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Will not be m accord with this procedure 
Personally, I feel that if I had one of my 
own who had to be treated for a cervical 
carcmoma, I would prefer to have a com- 
petent g}’-necologist apply the radium I 
do not mean by that, however, that any 
gynecologist is competent to do radium 
therapy I know we hear a great many 
gynecologists say “Well, put m a little 
radium ” I thmk it is very important that 
the gynecologist who is gomg to do radium 
therapy should be famihar with radium 
dosage I do not think it would be amiss 
for the Gynecological Board to do as we 
do in the Amencan Board of Radiology 
— subject these gynecologists to the same 
form of trammg that we get In other 
words, they should be famihar with radium 
and radium dosage 

Most of the cases that we are reportmg 


here received m the neighborhood of 3,500 
to 5,000 mg hours of radium, put in by 
the gynecological department The cases 
were treated first with radium, followed by 
\-ray therapy ivith few excepbons— some 
were given roentgen therapy prior to the 
radium 

It has been our practice m these cases 
to give dosage of around 8,800 r (measured 
in air) to six fields, givmg a depth dose of 
about 4,500 or 4,800 r 

The voltage, as a rule, has been 200,000 
volts, either pulsatmg or, m some instances, 
constant potential A few cases were 
treated at 400 ki’’ , with a composite filter, 
h V 1 7 mm copper Wfith 200 kv , a 
composite filter has been employed, with 
h V 1 19 mm copper 

St Luke’s Hospital 
Chicago 6, 111 


Dr Ernst Thank you Dr Jenkinson 

We shall now proceed to our questions and answers, first allow- 
ing the essayists to ask each other embarrassing questions I will 
begin with Dr Arneson Do you have any questions to ask the Panel 
essayistsf 
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Dr Arneson Two questions have oc- 
curred to me The first is m reference 
to Dr Siebert’s paper and has to do with 
the histologic gradmg of biopsy specimens 
In a smgle shde the pathologist may find 
examples of more than one particular type 
or grade of differentiation The pre- 
dommatmg form is used to classify the 
tumor It should be noted, however, that 
the histologic appearance can be altered 
One can follow the degenerative changes 
occurrmg m cervical cancer by repeated 
biopsy FoUowmg irradiation there may 
be radical alteration without complete 
destruction of tumor Recovery takes 
place rapidly, and evidence of renewed 
growth can be detected histologically If 
a reasonable penod mtervenes between 
completion of x-ray treatment and the 
application of radium, biopsies made at 
that tune wiU almost mvanably reveal a 
more adult type of tumor than was present 
m the mitial specimen That change may 
be due to the acbon of radiation, or it may 
have been response to change m tumor en- 
vironment The question bemg asked Dr 
Siebert is whether or not there is any basis 
for behevmg that the three types he de- 
scribed for histologic gradmg may represent 
differences m tumor age^ In other words, 
can a tumor begm as one type and, due to 
greater age or maturity, become a different 
type’ 

The second question is m reference to 
curabdity of cervical cancer Dr Bowing 
reported a five-year survival rate of ap- 
proximately 70 per cent among patients 
ivith early cancers Only 6 per cent of 
the Group IV patients were ahve at the 
end of the five-year penod The impor- 
tance of the stage of clmical advance has 
been stressed as the mam factor deter- 
mining chmcal results If that were the 
only factor, we would expect all of the 
early cases to be cured, and we would 
expect no patients ivith advanced cancer to 
sumve Is the stage of chmcal advance 
the only factor determmmg clmical results’ 


Dr Stebert As to histologic gradmg, I 
must admit that there is a great deal of 
difficulty There is, however, one group 
which can well be separated from the others, 
that IS the very highly mahgnant Grade 
IV tumors About these there can be no 
doubt There are also Grade I tumors 
concerning which there would be no marked 
difference of opimon It is m distmgmsh- 
mg between Grades II and III that diffi- 
culty anses Very few of these tumors 
would be mistaken for Grade I or Grade IV 

The importance of histologic gradmg of 
cancer is based on the fact that the more 
highly mahgnant growths metastasize 
earlier Smce curabihty in cancer of the 
cervix IS dependent upon the extent of the 
tumor, or its chmcal stage, and upon its 
histologic grade we can thus see how grad- 
mg becomes of value 

Personally I am not convmced that a 
tumor changes its grade I rather think 
that, if we see different grades m serial 
biopsy specimens from the same case, 
these vanous grades were present from the 
begmnmg There is some experimental 
evidence that fever therapy may perhaps 
mcrease rmtosis and thus make a tumor 
more susceptible to irradiation, but this 
has no practical apphcation so far as I 
know 

Dr Bowing Dr Ameson’s question re- 
gardmg tumor advance concerns a very 
fimdamental topic ^ Many mterestmg 
studies have been reported Tumor ad- 
vance IS important to all therapeutic radi- 
ologists because mcreased knowledge of 
this phenomenon should result m unproved 
methods of treatment VTien the broken- 
dose mtensive plan of radium treatment is 
used, one can recognize some of the gross 
changes m the mvolved field The bleed- 
mg stops, the odor and discharge decrease, 
and the necrotic ulcerated surface of the 
lesion becomes blanched and seems to heal 
m much the same way as does a non-mahg- 
nant ulcer In the event of the apphca- 
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Will not be m accord with this procedure 
Personally, I feel that if I had one of my 
own who had to be treated for a cervical 
caranoma, I would prefer to have a com- 
petent gynecologist apply the radium I 
do not mean b}’’ that, however, that any 
gynecologist is competent to do radium 
therapy I know we hear a great many 
gynecologists say “Weh, put in a httle 
radium ” I think it is very important that 
the gynecologist who is going to do radium 
therapy should be famihar with radium 
dosage I do not think it would be amiss 
for the Gynecological Board to do as we 
do m the American Board of Radiology 
— subject these gynecologists to the same 
form of trainmg that we get In other 
words, they'- should be famihar -with radium 
and radium dosage 

Most of the cases that we are reporting 


here received in the neighborhood of 3,500 
to 5,000 mg hours of radium, put in by 
the gynecological department The cases 
were treated first with radium, followed by 
\-ray therapy with few exceptions — some 
were given roentgen therapy pnor to the 
radium 

It has been our practice in these cases 
to give dosage of around S,S00 r (measured 
in air) to slx fields, giimg a depth dose of 
about 4,500 or 4,S00 r 

The voltage, as a rule, has been 200,000 
volts, either pulsatmg or, m some mstances, 
constant potential A few cases were 
treated at 400 kv , with a composite filter, 
h V 1 7 rnm copper With 200 ki'' , a 
composite filter has been employ^ed, with 
h V 1 19 mm copper 

St Luke’s Hospital 
Chicago 6 111 


Dr Ernst Thank you Dr Jenktnson 

We shall now proceed to our questions and answers, first allow- 
ing the essayists to ask each other etnbarrassmg questions I will 
begin with Dr Arneson Do you have any questions to ask the Panel 
essayists? 
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of view of the pathologist who desires a 
collection of early carcinomas m order to 
study the problem of lymphatic extension 
m correlation with the histologic grade 
We have httle opportunity in radium- 
treated cases, even with serial sections, to 
mvestigate this problem If we are to 
advance m our understandmg of cancer, 
espeaally early cancer of a low grade of 
mahgnancy, we must have speamens that 
can be studied m serial section, to deter- 
nune whether we are right m our opimon 
that such tumors are local and have not 
metastasized The figures of Shields War- 
ren on this pomt are striking He found 
that of the low-grade squamous-cell types, 
only 4 per cent had metastases in the 
regional nodes, whereas of the transitional 
and fat spindle-cell types approximately 90 
per cent had lymph node mvolvement, no 
matter how early the appearance on chnical 
or microscopic study 

I hope that I have answered Dr del 
Regato’s question 

Dr Ernst Dr Brewer, have you any 
queshonsf 

Dr Brewer I would like to put m a 
word about the statistics of W arren They 
are statistics at death Those patients 
were treated for caranoma Smce they 
were treated, might it not be that the 
treatment prevented metastasis, rather 
than that metastasis just did not occur? 
To make a study of lymph node metas- 
tases m untreated carcmoma is a hard job, 
smce most patients are treated There 
are not enough untreated cases m the 
world to add up to statistical value 

Dr Bowing I would hke to ask Dr Jen- 
kmson if he can state the ages of patients 
who had lesions that were classified as 
Stage I and Stage II? The results which 
be has reported are very good indeed 

Dr Jenkmson No, I cannot do that 


Dr Bowing I appreaate the possibihtj 
of error m comparing similar groups ol 
cases, especially when the number of case: 


m each group is small In 13 of 1,491 
cases of mahgnant lesions of the cervix in 
which the patients were treated at the 
Mayo Chmc, the lesion was classified as 
Stage I The average age of the 13 pa- 
tients was 59 3 years, and 70 per cent of the 
patients hved five or more years after the 
completion of treatment In 85 of the 
1,491 cases, the lesion was classified as 
Stage II The average age of the 85 pa- 
tients was 57 7 years, and 60 per cent of the 
patients hved five or more years 

There is a possibihty that age alone was 
not the deciding factor against surgical in- 
tervention in these cases, for example, 
obesity and degenerative diseases may have 
been an added factor that would add to the 
risk of operation There was no hospital 
mortahty m these two groups of cases 

Dr Ernst I think we had better begin 
answering questions from the audience The 
first question is directed to Dr Brewer Are 
there any 5-year survivals after surgery where 
lymph nodes were involved'^ 

Dr Brewer The answer to that is to be 
found m 28 patients operated upon m 
Stages I and II Ten had lymph node 
mvolvement, and at the end of five years, 
3 of these survived, a survival rate of 30 
per cent Among the other 18 patients, 
without lymph node mvolvement, there 
were 16 five-year survivals, or 88 per cent 

Chairman Ernst Here is another question 
for Dr Brewer Can surgery in Grades I 
and II cancer of the cervix produce as good or 
better five-year results than radiation therapy 
as outlined by Dr Bowing? If not so, then 
why subject the patient to surgery? 

Dr Brewer That is a good question, 
which, however, I cannot answer beeause 
we do not yet have an adequate group of 
statistics on five-year cures following sur- 
gical procedures under new conditions 
They claim as good results with x-ray, 
they clann as good results with radium’ 
So far, the results are only equal with sur- 
gery In the future, however, it seems to 
me — and I wish to make my position clear 
— that m early carcmoma of the cervix— 
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tion of the proper radium treatment factors is not a guide m the estimation of the prog- 
to meet the mdividual requirements of the nosis after radium therapy This state- 
patient, it IS astomshmg to obsen’^e the ment must be qualified, because Grade I 
ultimate restoration of the previously in- lesions are always few m number and are 
volved structure to an apparently grossly adenocarcmomas, while the predommant 
normal state So far, I prefer to judge the lesion is an epithehoma 
whole treatment field during the course of I do not Icnow whether I am answering 
radium treatment rather than to observe Dr Ameson's question, but to me this is 
the microscopic changes The latter probably a very, very important phase of 
method would require the removal of mul- our discussion this afternoon 
tiple specunens or the removal of represen- ^ 

tative tissue from the field of treatment Chairman Eriut Has any one anything 
from time to tune or at selected intervals 
I am rather certam that these procedures 

add a defimte nsk and, in all likelihood, Dr del Regato In our expenence, the 
delay the treatment We haim, so far, not League of Nations classification of car 
seen our way clear to institute the use of cinoma of the cernx offers the best basis 
repeated biopsies and smears for routme for a prognosis, while the histologic grading 
study However, we have studied the mi- is only of relative value We find, how- 
croscopic changes m irradiated tissue, ever, that withm the same stage those 
chiefly in tissue irradiated before opera- tumors with a greater degree of anaplasia 
tion and in irradiated tissue removed at have perhaps a more senous prognosis I 
necropsy In this way, the probable pat- would hke to know whether or not Dr 
tern is pieced together and it is not possible Siebert agrees with this view Dr Siebert 
to make a complete study of each case also insisted upon his preference for sur 

MacCarty and Broders observed the gical treatment m superficially spreading 
presence of certain factors m their study of carcmomas in situ I should like to know 
operative tumor tissue in the investigation if this preference is based upon experience 
of post-surgical prognosis m a vanety of Has radiotherapy failed in the treatment of 
mahgnant tumors In the main, the fac- these early lesions? 


tors are discussed as differentiation, lym- 
phocytic infiltration, fibrosis and hyahm- Dr Siebert First, as to prognosis m the 
zation These factors form part of a vanous grades of cancer I beheve there is 
natural defense system Vanous degrees of only one mstance m which we can state 


differentiation are observed only when 
sublethal irradiation is apphed Vdien le- 
thal irradiation is apphed, the mahgnant 
cell is shattered, the field is chiefly made 
up of nuclear and cytoplasmic debns, and 
the resultmg phagocjtosis clears the way 
for the development of fibrous tissue and 
for eventual scar formation As a rule, 
both lethal and sublethal effects are pro- 
duced m the same field, the former m the 
immediate vicmity of the radium tube and 
the latter m distant areas For a satis- 
factory local result and anatomic restora- 
tion of the mvolved structures with mim- 
mum scar formation, lethal irradiation 

effects should be kept minimal 

The grade of mahgnant change (Broders) 


that we are deahng solely with a local 
tumor that has not metastasized — namely, 
a squamous-cell caranoma, Grade I (Bro- 
ders), which has been excised with at least 
a centimeter of unmvolved tissue on all 
sides That means, practically, that the 
cervix has been amputated, or at least half 
of It has been removed Only on a study 
of such a specunen could a prognosis be 
made No matter how small the tumor, 
if it IS of Grade II, III, or IV, or of the 
transitional or fat spmdie-cell type, I be- 
lieve that It IS impossible to make a prog- 
nosis as to lymph node involvement 
As to my statement that I beheve that 
early low-grade carcinomas should be 
treated surgically, I speak from the point 
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of View of the pathologist who desires a 
collection of early caranomas in order to 
study the problem of lymphatic extension 
in correlation with the histologic grade 
We have httle opportunity in radium- 
treated cases, even with serial sections, to 
investigate this problem If we are to 
advance in our understandmg of cancer, 
especially early cancer of a low grade of 
malignancy, we must have specimens that 
can be studied in senal section, to deter- 
mme whether we are nght m our opimon 
that such tumors are local and have not 
metastasized The figures of Shields W^ar- 
ren on this pomt are striking He found 
that of the low-grade squamous-cell types, 
only 4 per cent had metastases in the 
regional nodes, whereas of the transitional 
and fat spmdle-cell types approximately 90 
per cent had lymph node mvolvement, no 
matter how early the appearance on chnical 
or microscopic study 

I hope that I have answered Dr del 
Regato’s question 

Dr Ernst Dr Brewer, have you any 
q,ueshons? 

Dr Brewer I would like to put in a 
word about the statistics of W^arren They 
are statistics at death Those patients 
were treated for carcmoma Smce they 
were treated, rmght it not be that the 
treatment prevented metastasis, rather 
^an that metastasis just did not occur ^ 
To make a study of lymph node metas- 
tases m untreated carcmoma is a hard 30b, 
^ce most patients are treated There 
not enough untreated cases in the 
World to add up to statistical value 

Dr Bowing I would like to ask Dr Jen- 
*'J^n if he can state the ages of patients 
^ 0 had lesions that were classified as 
Sa I and Stage II? The results which 
® as reported are very good mdeed 

Dr Jenkinson No, I cannot do that 

^Dr Bmmng I appreaate the possibihty 
error m comparmg similar groups of 
especially when the number of cases 


m each group is small In 13 of 1,491 
cases of mahgnant lesions of the cervix in 
which the patients were treated at the 
Mayo Chmc, the lesion was classified as 
Stage I The average age of the 13 pa- 
tients was 59 3 years, and 70 per cent of the 
patients hved five or more years after the 
completion of treatment In 85 of the 
1,491 cases, the lesion was classified as 
Stage II The average age of the 85 pa- 
tients was 57 7 years, and 60 per cent of the 
patients hved five or more years 

There is a possibility that age alone was 
not the deciding factor agamst surgical m- 
tervention in these cases, for example, 
obesity and degenerative diseases may have 
been an added factor that would add to the 
risk of operation There was no hospital 
mortahty in these two groups of cases 

Dr Ernst I think we had better begin 
answering questions front the audience The 
first question is directed to Dr Brewer Are 
there any 5-year survivals after surgery where 
lymph nodes were involved^ 

Dr Brewer The answer to that is to be 
found m 28 patients operated upon m 
Stages I and II Ten had lymph node 
mvolvement, and at the end of five years, 
3 of these survived, a survival rate of 30 
per cent Among the other 18 patients, 
without lymph node mvolvement, there 
were 16 five-year survivals, or 88 per cent 

Chairman Ernst Here is another question 
for Dr Brewer Can surgery in Grades I 
and II cancer of the cermx produce as good or 
better five-year results than radiation therapy 
as outlined by Dr Bowing? If not so, thm 
why subject the patient to surgery? 

Dr Brewer That is a good question, 
which, however, I cannot answer because 
we do not yet have an adequate group of 
stabstics on five-year cures foUowmg sur- 
gical procedures under new conditions 
They claim as good results with x-ray, 
they claim as good results with radium 
So far, the results are only equal with sur- 
gery In the future, however, it seems to 
me — and I wish to make my position clear 
— that in early carcmoma of the cervix — 
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if it IS truly early — the treatment, prim- 
arily and fundamentally, is surgery, but 
that x-ray or radium should be used as ad- 
juncts 

Dr Ernst There is a question directed to 
Dr Waterman Do you treat infiltration of 
the rectoeaginal septum with needles? 

Dr Waterman Yes 

Dr Ernst Have you had perforations^ 

Dr Waterman I do not recall any 
We use needles often m treatmg cancer of 
the vaginal walls, metastatic or pmnarj'’ 

Dr Ernst Have you had any five-year 
cures with needles, if lymph nodes are thought 
to be involved? 

Dr Waterman This last question is a 
very difficult one to answer I do not 
know how anybody can tell if lymph nodes 
are mvolved in the early group unless he 
does a Wertheim operation We have a 
30 per cent suixnval rate m Stage III cases 
Almost certainly some of these patients 
hinng for five years have lymph node m- 
volvement, but we cannot tell accurately 
which ones 


also be necessary to determine whether or 
not an adjacent vzscus were mvaded 
Comphcations m the advanced stages 
mclude persistence of tumor with extensive 
fibrosis and pam, post-irradiation break- 
down of the tumor bed due to infection, 
followed by unrestramed growth of tumor, 
and fistula formation due to regression of 
cancer that had mvaded the wall of a viscus 
In plannmg treatment one would have to 
choose between palliation procedures and 
attempts to destroy completely all of the 
tumor In either instance it is oftentimes 
helpful to protract treatment over longer 
periods than nught be employed for more 
favorable cases Among infiltratmg types, 
that appears to be especially important 
Protraction of radium treatment is gamed 
by using weak sources, but it is also prac 
tical to divide the treatment mto multiple 
apphcations made at different mten^als 
For any protraction of irradiation there 
must be an adjusted mcrease m the total 
amount of radiation 

Dr Ernst Here is another question dt 
reeled to Dr Brewer What form of irtal 
went would you advise in a patient with can 
cer of the cervix who is three or four month 
pregnant? 


Dr Ernst ViHiat detailed information do 
you obtain about a Stage III and IV before 
starting treatment? What complications do 
you get? How do you handle them? 


Dr Ameson An important detail of m- 
formation to be sought would be the char- 
acter of the growth If the cervix was 
surrounded with a dense coUar of mfil- 
tration obliterating all formces, and per- 
haps assoaated with extension down the 
anterior vagmal wall beneath an intact 
mucous membrane, there would be reason 
to beheve that the tumor had been of an 
infiltratmg quahty from its beginning 
If there were extensive ulcerations, pos- 
sibly associated with a large crater, the 
tumor could have begun as ^ f 
txme In all forms one would harm to 
rlppree of infection and the 


Dr Brewer That is a good question 
I have already made a note of it to ask 
the others My answer is simply this 
YTien there are two such conditions present, 
one treats the essential disease, and the 
essential disease is caremoma of the cervix 
Our procedure m such a patient is abdom- 
mal hysterectomy and irradiation of the 
cervix — uradiation with radium, followed 
by x-ray 

Dr Ernst Someone asks Dr del Regato 
a question regarding the treatment of car- 
cinoma of the cervical stump 

Dr del Regato A very appropriate 
question It is well known that carem- 
omas developmg on the remaining cemx, 
after subtotal hysterectomy for a benign 
condition, hav e had a relatively poor prog- 
nosis This is due to inability to irradiate 
them with radium as thoroughly as would 
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be desirable, because of the shortness of 
the uterine canal In that respect trans- 
vaginal roentgen therapy constitutes a 
definite advantage and I believe that the 
prognosis of these cases will be unproved 
with its use 

Dr Ernst Someone else — a gynecologist 
— asks about the position in which to examine 
the cervix Dr Brewer, what position do 
you feel is best for examination of the cervix'^ 

Dr Brewer I think that depends on 
what you can see, and whether you can see 
We routinely examine all patients ivith the 
legs elevated and the knees bent, vnth in- 
sertion of a speculum If we cannot see 
adequately, we do as Dr Bowmg men- 
tioned — turn the patient up in the knee- 
chest position and fill the vagma with an, 
which is quite easy, and may penmt you 
to see more 

Dr Ernst Here is another question di- 
rected to Dr Brewer Is there any advantage 
in giving the patient external radiation prior 
to your operation? 

Dr Brewer We personally do not use it, 
although I can see no objection to deep 
x-ray therapy prior to surgery FoUowmg 
irradiation we have done hysterectormes, 
and we find no increased technical dif- 
ficulties due to such irradiation We do 
beheve that surgery should be preceded by 
irradiation of some sort, but we prefer 
radium 


Dr Ernst This question is directed h 
alt of the essayists What procedure do yoi 
recommend when there is evidence of lire 
teral obstruction? Would you like to answe 
that, Dr Waterman? 


Dr Waterman We have adopted the 
pracbce of studymg the condition of the 
kidney and the ureters before each case is 
treated If we discover an obstruction, a 
hydronephrosis on one side or the other, 
we find out what the functional tests show’ 
If the patient is m good shape, we are apt 
to start with deep x-ray therapy before we 
give radium Then, at the proper time. 


we go ahead and treat the lesion just as we 
would any lesion 

If one kidney is functiomng well, we are 
mchned to treat the cancer and ignore the 
obstruction unless it is giving rise to tem- 
perature or other complications, m which 
case proper treatment for the condition is 
mstituted After all, it is a cancer that we 
are treatmg, and if the patient’s condition 
IS good, she has to take her chances on an 
injury I think that, with our particular 
method, we miss the ureters generally 

Dr Ernst Do any of the essayists have 
anything to add? 

Dr Bowing May I comment on the 
plan of routine urinary investigation^ At 
the Mayo Chmc, we do not employ a rou- 
tine urinary mvestigation m aU cases In 
cases m winch the sjnnptoms and physical 
findmgs may mdicate certain urmary ex- 
aminations to rule out urmary disease or 
comphcations, the selected procedures are 
recommended by the chmcian, the thera- 
peutic radiologist, or m consultation with 
the urologist Furthermore, m all cases in 
which operation or irradiation therapy has 
been employed and further treatment is 
being considered, a routme urmary inves- 
tigation is mdicated As a rule, the most 
reveahng smgle urmary exammation is 
excretory urography 

Serious urmary comphcations occur m 
cases m which the lesions are classified as 
Stage rv In such cases, paJhation is aU 
that can be expected from a hmited or 
cautious irradiation technic In some 
cases, however, irradiation therapy will 
produce an astomshmg improvement m 
the urmary comphcations Our plan is to 
apply radium therapy to the vagina and, 
if possible, to the uterme cavity m hmited 
dosage and to supplement the treatment 
with roentgen therapy We have observed 
a small number of cases m which a good 
imtial or early result was obtamed 

Dr del Regato I would hke to say m 
that respect that we do not think that the 
presence of hydronephrosis is in itself a 
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contraindication to treatment but that it 
reaffirms the necessity of starting with the 
external irradiation of the patient I be- 
heve Dr S T Cantnl, of Seattle, has 
reported two cases of marked compression 
of the ureter that disappeared entirely 
under treatment 

Dr Ernst Here is another question 
How many surgeons in the country are qiiaU 
tfied to do operations as described by Dr 
Meigs’i 

Dr Brewer I would not know It 
amounts to this Meigs was not qualified 


when he started Bonney was not qualified 
when he started That is why I stressed, 
in my short presentation, that surgery 
should be done in good teaching research 
groups by a competent surgeon who will 
make the proper study Cases should be 
sent to him so that he can rapidly ac 
cumulate numbers and also acquire technic 

Dr Ernst I probably differ from some 
the essayists who seem to fed that vie haw 
more or less reached the limit of mechanml 
methods for the application of radium or 
\-rays in carcinoma of the cervix 



Tm proved Motliods of Intrava5iiia.l Roontg^on and 

Radium. TTkerapy in Carcinoma of the Cervix 

EDWIN C ERNST, MD 
Si Lovus, Mo 


W E HAVE recently designed and devel- 
oped several useful mechanical proce- 
dures for the irradiation of cervical cancer 
At this opportune tune, we wish to demon- 
strate the probable future significance and 
chmcal apphcation of these methods 

Early m 1945, after reviewing our pn- 
vate and chmcal results at the De Paul 
and Barnard Free Skm and Cancer Hos- 
pitals, we reahzed the need for more effec- 
tive and safer methods of employing larger 
radium dosages in the treatment of cancer 
of the uterme cervix We had m mmd 
a new type of smgle-umt radium apphcator 
— one that would be more flexible and 
equally effective for meetmg the require- 
ments of the many different forms of dis- 
tant parametnal mvolvement and vaginal 
vault extension 

Smce that time we have exhibited many 
different models and improvements upon 
the ongmally designed combmation cer- 
vical radium apphcator and expanding 
colpostats, but the fundamental physical 
pnnciple of uniform “fool-proof” spacing 
of the multiple radium sources or capsules 
has been preserved m the newer models of 
these applicators as shown m Figure 1 
We have chmcally compared the uutial 
erythematous and subsequent vagmal wall 
reactions followmg the use of this smgle 
unit apphcator with those associated with 
our former “hit-and-miss ” methods of 
indiscnmmate packmg of multiple radium 
capsules and sprmg colpostats, and in not 
u single case have we observed localized 
‘‘hot spots” or tissue necrosis 
The unproved uniform distribution of 
tile radiation obtamed by this method is 
undoubtedly due to the fact that from 
seven to rune radium contamers are spaced 



Fig 1 Expanding colpostat of the rack and pinion 
type m the open and closed positions In the closed 
position (above) the colpostats measure 3 5 cm in 
width in the open position (below) 6 7 cm The top 
and bottom of the vertical colpostats (A) contain the 
equivalent of 3 mm lead for the protection of the blad- 
der and rectal structures The square shaft (B) 
facilitates introduction and expansion of the colpo- 
stats 

In the open position the seven or more sources of 
radium are automatically spaced 1 cm apart 

1 0 cm apart m both the vertical and 
honzontal planes This composite ra- 
dium apphcator is mtroduced as a smgle 
luut mto the cervical canal and along the 
cervical vagmal walls The colpostats or 
radium capsules are then expanded mto 
the fonuces and parametnum, and this 


' PrcscnUd it the Second Mexican Cancer Congress Guadalajara, February 1946 at the Second Tntee 
AmmMn Congre^ of Radiology Havana Cuba November 1946 at tbe Thirty Lond Annual 
of the Radiological Society of North Amenca, Chicago 111 December 1946 second Annual Meetmg 
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fixes the positions of the seven or rune “rack and pinion” gear type, while Figure 
radium capsules There is little chance 2 shows another practice apphcator in 
for subsequent displacement or shiftmg of which there is mcorporated a “lever-jack," 
these multiple imits withm the vagmal scissor-hke mechamcal action for spreading 
vault, thus assunng greater irradiation the colpostats 


n 


CERVICAL 

STEM 



CLOSED 

POSITION 




OPEN 

POSITION 


Fig 2 Expanding colpostats of the lever jnct scissor like type in the 
open and closed positions In the closed position the transverse diameter of 
the colpostats measures 2 cm This composite colpostat may be introduced 
through the asmrage speculum . , , . 

A Additional lateral colpostats may be added by means of a special at 
tachment for increasmg the expansion of the colpostats iihen the vagmal 
\-ault IS unusually broad 

B A square shaft facilitates mtroduction and expansion of the colpostats 
Thus all sources or capsules of radium remam 1 cm apart 


effectiveness, with added safety to the 

normal structures , . + ii„„ 

Two t-smes of expandmg colpostat, lUus- 


The tune required for the introduction 
and fixation of the apphcator in position is 
but a few seconds, rather than mmutes 
No speaal skill is necessary for the apphca- 
tion of this holder other than the prepara- 
tory^ dilatation of the cervical canal 
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The lateral expansion feature of the col- 
postats within the vaginal vault and 
fomices facihtates the direct nradiation of 
the parametnal regions N ot infrequently 
additional colpostats can. be attached and 
expanded even behind the pnmary cer- 
vical lesion Furthermore, the displaced 
cervical canal and body of the uterus m 
the average case can be retracted to a more 
central and vulnerable position, thereby 
enabhng the expandmg colpostat to as- 
sume a more effective position in closer 
proximity to the parametrium 

Each capsule or radiation center will 
accommodate three (5 or 10 mg ) needles, 
radium cells, or a larger smgle radium cap- 
sule The filtration m the cervical stem 
and colpostats is the eqmvalent of 1 0 mm 
platmum The above filtration factors 
and diameter of the compartments withm 
the capsules may be mcreased or decreased, 
or metalhc brass may be substituted for 
platmum, to meet the available supply of 
radium or the desired specifications of the 
radiotherapist The bladder and rectal 
fields are protected from the direct radia- 
tions by 3 0 mm of lead and 2 0 mm of 
brass placed withm the upper and lower 
ends of the vagmal capsules 
For transvagmal x-ray therapy m cancer 
of the cervix our procedure mvolves the use 
of translucent, plastic, mtravagmal x-ray 
cones (Fig 3) rather than opaque or 
metaUic specula These plastic cones can 
be molded to conform with the different 
shapes, sizes, and diameters of the vagmal 
vault The luate or plexiglass commer- 
cial tubmg can thus be molded or bent mto 
any desired shape at approximately 300 
degrees while the thinner acetate butyrate 
tubing, when placed over the average gas 
stove flame or Bunsen burner, requires 
only 225 degrees of diffuse heat 

These plastic materials are translucent 
to both artificial hght and roentgen rays 
The Incite plastic tubmg has the additional 
physical property of pipmg the artificial 
hght along its walls, thus improving the 
vision of the cervical field under obser- 
vation 

Even as a vaginal diagnostic procedure, 



Fig 3 Transvagmal plastic translucent cones and 
lead-lined mserts for direct roentgen therapy Note 
the diSerent sizes, shapes, and lengths all of them 
tailor made to conform to the unusual vagmal vault 
outlmes 

we prefer these plasbc cones to the ordmary 
metalhc Graves’ speculum The pnmary 
lesion and the surroundmg structures 
withm the vagmal vault can be directly 
outhned, and this is espeaaUy desirable 
for identifymg certam landmarks when 
radiatmg multiple fields Overlappmg of 
multiple fields under these condibons can 
be minimized to a greater or lesser extent 
FoUowmg the mtroduction of one of these 
“tailor-made” plastic cones over the field 
to be irradiated, this tube can be fixed to 
the patient by a bmder or adhesive tape 
Withm the internal opemng of the plastic 
cone there may be inserted short auxihary 
metalhc cones (Fig 3) of different lengths, 
dependmg upon the depth of the vagmal 
vault and the position of the urethra 
The x-ray beam is then duected through 
this opemng or lead-protected cone 

The hrmts of the distribution of the x-ray 
beam within the vagmal vault depend upon 
the length and diameter of the inserted lead 
cone, and any variations from the normal 
can be mdirectly calculated m advance for 
each type of cone employed The shorter 
the lead msert the broader the x-ray field 
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This method, m my opmion, presents 
added practical advantages over our past 
procedures of mdirect (penscopic) or blmd 
apphcation of transvagmal \-ray therapy 
with metalhc cone methods A few clin- 
ical comments may be added m conclusion 

(1) In approMmately 29- moderately 
advanced cases of cancer of the cernx a 
radiographic check of the position of the 
radium colpostat failed to disclose a smgle 
instance of displacement or shiftmg of the 
position of the radium capsules The re- 
verse has been our experience following in- 
sertion of many individual radium capsules 
m the vaginal vault 

(2) On the basis of our imtial obser- 
vations and clmical experience m the treat- 
ment of all stages of cancer of the cervix 
dunng the past two years, we beheve that 
the advantages of these radium applicators 

’ Twentj idditional cemcal cancer cases have been 
examined since the above presentation 


and plastic cones, as enumerated, have been 
fully estabhshed 

(3) If it IS desirable to fracbonate the 
radium treatment, the ease of introduction 
of the radium colpostat is a further ad 
vantage for daily or weekly apphcations 

(4) The ease and rapidity with which 
this radium apphcator can be placed m po- 
sition m the cervical canal and vaginal vault 
ivith the aid of a long-handled apphcator 
considerably reduce the amount of radia 
tion exposure to the operator and his co- 
workers 

(5) It should be emphasized that this 
desorption of the mstruments and meth 
ods employed, and the mechamcal and 
physical factors involved, is presented only 
as a prehnunary report Fmal evaluation 
of the clmical effectiveness of these meth 
ods IS deferred for later communicabons 

Barnard Free Skin and Cancer Hospital 
St Louis, Mo 


Dr Ernst We do not have hme for any further questions, but I 
beheve that this sympostuin has furnished ns much material for our 
future guidance 
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SUMARIO 

Diagndstico y Trataiwento del Carcinoma del Cuello Utermo Repaso por un Jurado 

Certamen relative a las vanas fases del lares con su bajo coeficiente de metdstasis 
cancer del cuello utermo, celebrado durante gangbonares, de las c^lulas de transicidn, 
la reumdn anual (1946) de la Sociedad mds profundas, los caremomas de cdlulas 
Radioldgica de Norte Am6nca de transicidn, y de la capa basal o ger- 

minal. los c&nceres fusocelulares, con sus 


Diagndstico Climco 

(A N Ameson) 

El comportaimento climco del carcinoma 
cervical varla conforme a las propiedades 
bioldgicas de la neoplasia, y en el pronds- 
tico bay que tomarlas en cuenta, junto con 
la etapa de la evolucidn cbmea y el aspecto 
bistoldgieo Los tipos de probferacidn 
externa o proyeecidn son radiosensibles y 
ofrecen en general un prondstico favorable 
En estos casos el lecho del tumor puede 
tolerar bastante bien una irradiacidn de 
mtensidad relativamente alta, pero resulta 
mds prdctico apbear un tratamiento de 
menor mtensidad En las formas mfil- 
trantes el prondstico es malo debido a la 
resistenaa a la uradiaadn y a que, al 
hacer el diagndstico, frecuentemente ya 
estdn muy avanzadas En este grupo, el 
tratamiento de poca mtensidad resulta 
indispensable Si la roentgenoterapia es 
prolongada o si se divide la dosis de radio 
en vanas apbcaciones, puede alargarse la 
duraadn total del tratarmento, admims- 
trdndose asf dosis totales mayores Las 
formas en erdter son relativamente radio- 
sensibles, pero plantean un problema es- 
pecial debido a la presencia de mfeccidn 
La irradiacidn poco mtensa esparcida 
durante un periodo prolongado resulta 
mds eficaz en ebas que las dosis grandes 
administradas durante un periodo mds 
breve 

Anatomia Patoldgica 
(Walter J Siebert) 

Patoldgicamente, puede clasificarse a los 
tumores del cuello utenno de acuerdo con 
la poradn del recubnimento escamoso de la 
secci6n vaginal del btero, en la cual tienen 
su ongen Por ejemplo, proceden de la 
capa supenor los caremomas espmocelu- 


propiedades de mvasidn rd,pida De estos 
bltimos, casi 90 por ciento atacardn los 
gangbos bnfdticos Cada uno de dichos 
grupos puede subdmdirse de nuevo con- 
forme a su mayor o menor diferenciacidn, 
en Grados I, II, III y IV 

Recdlcase la importancia de las biopsias 
en sene, sobre todo en los casos tempranos 
y sospechosos 

Cirugfa 

(John I Brewer) 

El tratamiento quiriirgico del carcinoma 
cervical estd brmtado a los Periodos I y II 
(clasificaadn de la Soaedad de las Na- 
ciones) y debe emprenderse en un Imutado 
nbmero de casos pnmero, por no obtener 
la radioterapia una proporcidn suficiente 
de curaaones de emeo y diez afios , segundo, 
debido a la baja mortabdad operatona, 
y por fin, por pemutir ebnunar posibles 
asientos de recurrencia La cirugla facibta, 
ademfis, tejido para examen, el cual, 
debidamente estudiado, debe acrecentar 
nuestros conociimentos del cfincer S61o se 
apoya una clase de intervenadn, a saber, 
la Wertheim, ya cldsica o modificada, 
extirpando todo el fitero, los tejidos de los 
bgamentos anebos y los anexos 

En la actuabdad, no debe baber un 
cambio de frente general baaa la cirugfa en 
el caremoma cervical, pero sf deben em- 
prender una justipreciacidn a largo plazo 
de este m6todo terap6utico los cirujanos 
t6cnicamente iddneos que estudiarfin su 
material patoldgicamente y observarfin sus 
casos adecuadamente 

Cuneterapia Intracavitana 

(Harry H Bowmg) 

^ La cuneterapia intracavitana, con una 
tfeemea de dosis intensas fraccionadas, 
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permite una amplia individualizaci6n para 
el mayor ndmero de las enfermas que 
tienen carcinoma del cuello utenno Esos 
tratamientos pueden tener por fin la 
curacidn o la paliaadn La respuesta 
subjetiva y objetiva es bastante rfipida 
Con el transcurso del tiempo se han 
acumulado estadisticas favorables que a- 
hentan a perfeccionar esta t^cnica conser- 
vadora de cuneterapia para el carcinoma 
del cuello utenno 

Se usa el tubo comente de platino 
(paredes de 1 mm de grueso) que contiene 
50 mg de sulfato de radio Cada aplicador 
puede contener uno o m4s tubos En la 
mayoria de las lesiones del Periodo III el 
tiempo de aplicacion es de tres a vemti- 
cuatro boras, con una dosis de 300 a 2,400 
mg -boras El mten’^alo entre apbcaaones 
dura de uno a siete dias El tiempo total 
puede begar a diez a veinhdn dias La 
regidn tratada se dmde en zonas, siendo la 
dosis para cada zona la siguiente zona 
vagmal, 2,100 mg -boras, zona cervncal 
proximal, 1,400 mg -boras, zona cervical 
distal, 1,400 mg -boras, zona mtrauterma, 
2,000 a 2,400 mg -boras La roentgeno- 
terapia, miciada algunos dias antes de 
completar la cuneterapia, se admimstra a 
trav^ de 2 campos antenores y 2 pos- 
tenores 500 a 700 r a cada campo 

Cuneterapia Interstiaal 

(George W Waterman) 


dose en gran parte las compbcaaones 
debidas a la irradiacidn 

En los ultimos 198 casos del A , la 
sobrevivencia absoluta de cinco afios repre- 
sentd 3S 9 por aento En 171 casos que 
recibieron la cuneterapia, las curaciones de 
cmco anos Uegaron a 44 4 por ciento 

Roentgenoterapia Transvaginal 
(Juan A del Regato) 

Para la roentgenoterapia transvaginal 
del carcinoma cemcal, que coraplementa la 
irradiaadn externa, se utdiza un especulo 
compuesto de una cabeza de metal des 
tmada a proteger la vulva y de un vdstago 
transparente a la radiaadn Esto permite 
obtener una ampba irradiaadn del cuello 
utenno, fdmices y poraones adyacentes de 
los parametnos, a la vez que se resguarda, 
de ser necesano, la vejiga y el recto 
Prefierese una radiaadn de penetraadn 
moderada (140 a 150 kv), con filtros 
pesados (0 5 mm Cu) La distanaa foco- 
cuello es de 25 cm La dosis representa 
3,000 a 4,000 r (en el aire) al mvel del 
cuello, admmistrada en diez a doce dfas. 

Entre 52 enfermas consecutivas, todas 
las cuales, con excepadn de 2, reabieron la 
roentgenoterapia externa, seguida de la 
apbcacidn transvagmal de rayos X, 22 
estaban vivas sm signos de cdncer al cabo 
de tres anos, o sea una sobrevivencia de 42 
por aento 


El empleo de agujas largas de radio- 
elemento con filtros de 2 a 3 mm de platmo, 
ofrece la gran ventaja de que permite 
mtroducir el radio en los tejidos de la zona 
invadida Las agujas pueden complemen- 
tarse con una cfipsula de platmo de 20 mg 
de cabida, colocada en el conducto cemco- 
utenno Todo el radio se deja en su sitio 
por espaao de 16S boras, por creerse que 
este tratamiento prolongado representa un 
factor importante en la desapanadn de las 
c61ulas cancerosas y en la conservmadn y 
tal vez fortalecimiento de los tejidos cir- 
cundantes La t6emca es sumamente 
flexible y fficil de apbcar, todo el trata- 
miento se admimstra en una dosis, entd - 


Resultados Termmales a los Cmco Afios 
(Edward L Jenkmson) 
Pres&itase el resultado ter min al a los 
cmco afios en una sene sin selecaonar de 98 
casos de carcinoma cGuloescamoso del 
cuello utenno Pudo segmrse a 76 5 por 
aento, representando la sobrevivenaa glo- 
bal de anco afios, 30 6 por ciento (23 casos) 
La mayor parte de las enfermas habfa 

reabido la cuneterapia— 3,000 a 4,600 mg - 
boras — antes de la roentgenoterapia La 
filtima se suele admimstrar por siete vlas 
distmtas, tratando una cada dfa con 200 r, 
y admimstrando una dosis total de 4 800 r' 
Un filtro de Thoraeus (0 25 mm Cu, 0 45 
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TTim Sn, 1 0 mm Al) es el que ha dado 
me]or resultado En los casos de los 
Periodos III y PV, puede admimstrarse 
otra sene de tratamiento al cabo de seis 


meses En los Periodos I y II, sm propa- 
gaci6n despu4s de la pnmera sene, re- 
comi6ndase una histerectomia abdommal 
total 


Nuevos Dispositivos para la Aphcaadn 
de Rayos X y Radio 
(Edivin C Emst) 

Describense, con grabados, tres nuevos 
dispositivos para la irradiacidn del car- 
cinoma cervical conos pldsticos, forrados 
de plomo, y disefiados de modo que se con- 
formen al contomo de la bdveda vagmal, 
para la roentgenoterapia directa, y dos 
tipos de colpdstatos expandibles con multi- 
ples focos de radio a distancias de 1 cm 





Giant-Cell Tumors of Bone^ 

LT COL FRANKLIN B BOGART, M C , A U S (InacUvo), and MAT ALLISON E. IMLER M C , A,U S (kacfave) 


D TIRING THE PERIOD from Jan 1, 1942, 
to Oct 1, 1945, 656 patients were ad- 
mitted to an army hospital designated as a 
radiation therapy center Of this number, 
25 had primar)'- bone tumors, including 10 
giant-cell tumors in the diagnosis or treat- 
ment of which we participated A number 
of other giant-ceU tmnors were seen in con- 
sultation with other installations or as fol- 
low-up cases Our opimons are influenced, 
also, by our expenence pnor to active mih- 
tary serrnce and to some extent by the 
news of others as expressed in various pub- 
lications No statistical study will be at- 
tempted, cases presented are illustrative 
of certain features of the disease 

In this hospital all cases were seen by a 
tumor board composed of a radiologist, 
pathologist, surgeon, and mtenust, and by 
representatives of appropnate speaalties 
m selected cases The decision as to the 
method of treatment was made by this 
board 


graphically and, where possible, by biopsy 
Malignant cases should be treated by rad 
ical surgical methods where the lesion is 
accessible Cases that appear to be benign 
should be treated conservatively Both 
roentgen therapy and consenrative sur 
gical methods give good results Surgical 
methods, however, cannot be successfully 
used when the lesion is inaccessible, as in 
the spine or pelvis Our personal prefer 
ence is for roentgen therapy in all benign 
giant-cell tumors 

It has been pomted out m the past that 
followmg a senes of x-ray treatments some 
giant-cell tumors temporarily mcrease m 
size and show an aggravation of symptoms 
A penod of many months is required before 
the final results of radiation therapy are 
obtained Our expenence has been that 
this temporary^ increase m the size of the 
tumor, with aggravation of symptoms, 
does occur m some cases Instances are 
encountered m the literature where surgery 


Those desiring a review of the histoncal 
aspects of giant-cell tumors are referred to 
the bibhography Important data are con- 
tamed m the articles by Kolodny (20), 
Kirkhn and Moore (19), Geschickter and 
Copeland (13, 14), Leucutia, Witwer, and 
Belanger (21), Pfahler and Parry (26), and 
Jaffe, Lichtenstem, and Portis (16) 

JIETHODS OF TREATJIENT 

While most giant-cell tmnors are bemgn, 
there is evidence to mdicate that some are 


has been resorted to withm two months 
followmg roentgen therapy and the state 
ment is made that irradiation was unsuc 
cessful (15) Such a conclusion is not 
justified 

We do not believe that the roentgen 
doses at present advocated for children— a 
senes of approximately 100 to 200 r de- 
hvered into the tumor and repeated at m- 
tervals of one to three months for two to 
four senes will cause epiphyseal damage 
In some of our cases we have used much 


malignant from the outset or eventually larger doses where growmg epiphjraes were 
become mahgnant "RTien tumors thought not mvolved, giving as high a tumor dose 
to be benign are later proved to be mahg- as 1,500 r, with a second senes of half that 
nant, it would seem more reasonable to as- amount two months later Our expenence 
sume a lack of diagnostic acumen m the and that of many others would mdicate 
first place than to attnbute malignant that no better results are obtamed with 
rhanee to curettage, roentgen therapy, or large doses, and we advocate using the 
ofecBon We beheve that each case small doses mentioned above We agree 
should be studied clmically, roentgeno- with the premously expressed opmion (26) 
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that where no damage results to skm and 
soft tissues, no damage will result to the 
epiphyses 

We do not see the necessity of combm- 
ing x-ray therapy with surgery m the aver- 
age case If the surgical removal of the 
diseased tissue is complete, postoperative 
irradiation is not necessary Many have 
observed that cases previously treated by 
curettement do not subsequently respond 
sabsfactonly to roentgen therapy , we con- 
cur in this opimon Hence, lesions which 
have recurred following surgical removal 
are beheved to be best handled by surgery 
if the proper surgical approach can be at- 
tained 

BIOPSY 

While we feel that m many cases the 
roentgenographic findmgs will make pos- 
sible a correct diagnosis, we beheve that 
routine biopsies are desirable W ith pres- 
ent-day surgical methods, and with bone 
lesions commg to biopsy relatively early in 
the course of the disease, there is no hazard 
in doing a biopsy Correlation of biopsy 
data with the chmcal history and roentgeno- 
graphic findmgs should ultimately estabhsh 
cntena on which to base a differentiation 
between bemgn and mahgnant giant-cell 
tumors of bone 

mCROSCOPIC PATHOLOGY 

It IS not withm the scope of this presen- 
tahon to enter mto a detailed discussion of 
the microscopic pathology of giant-ceU 
tumors A careful review of the htera- 
ture makes it apparent that there is no 
agreement among pathologists as to the 
etiology of these tumors or as to the relative 
^portance of the giant cell and the stroma 
^ell in their classification Meyerdmg and 
roders (24), repotting a group of seven 
giant-cell tumors of bone which were chm- 
^Uy and microscopically mahgnant, based 
eir microscopic diagnosis on the appear- 
ance of the stroma cells W B Coley (7) 
remewed the hterature and reported a 
group of cases diagnosed as bemgn giant- 
^ tumor from biopsy tissue and \-ray 
rns vhich later underwent mahgnant 


change He estimated that this malignant 
change might be expected m as high as 15 
per cent of cases 

Pathologic discussions of tissue charac- 
teristics include, m addition to the appear- 
ance of the so-caUed typical giant-cell 
tumor, a description of several variants 
The vanants commonly descnbed are 
the spmdle-cell, chondromatous, xantho- 
matous, myxomatous, acute giant-cell 
cystic (12), and an osteolytic type (12, 19) 
Jaffe, Lichtenstein, and Portis (16) do not 
beheve that these vanants represent giant- 
cell tumors and hold that when the term 
giant-cell tumor is restncted to the so-caUed 
typical form, mahgnant changes occur m a 
high percentage of cases These authors 
also beheve that, m this restncted sense, 
practicaUy aU giant-cell tumors will be 
found m patients over twenty years of age 
Them classification and grading of giant- 
cell tumors are based upon the appearance 
of the stroma cells So-called “brown 
tumors” are thought by them to represent 
only pigmented fibrous tissue scars contain- 
mg osteoclasts 

The reader is referred to the bibliography 
for discussion of the theones of the etiology 
of giant-ceU tumors, chief of which are the 
neoplastic theory, the non-neoplastic theory, 
and the traumatic theory 

GIANT CELL TUMORS OF THE SPINE 

Four giant-ceU tumors of the spme were 
seen Case 1 was reported m detail m a 
previous commumcation (2) Cases 2 and 
3 received them radiation therapy at this 
hospital The fourth case, which is not 
reported in this paper, was diagnosed here 
and ref erred elsewherefor radiation therapy 

Giant-cell tumors of the spme are fre- 
quently spmdle-ceU vanants and respond 
satisfactonly to x-ray therapy It is our 
opimon that they are best treated by radia- 
tion alone Recalcification of the tumor 
mass supports the spme, and this does not 
occur when the tumor tissue has been re- 
moved surgicaUy 

Case 1 This case vas reported in detail m a 
prenous publication (2) The patient vas a male 
aged 20 1 ears, uho ga\e a history of trauma to the 
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neck on two occasions, eight and twehe months 
pre\nous to his entenng the hospital in August 1943 
He had had pain in tlie neck for man\ months and 
just before admission numbness in the left arm had 
developed X-ray examination showed destruction 
of the spinous process, the laminae, the inferior 
facet, and a portion of the sujienor facet of the 
fourth cemcal \ertebra Biopsv, Aug 27, 1943, 
show ed benign giant cell tumor of the sptndle-cell 
lanetj One pathologist called the lesion "d)s- 
plasia of bone ” 

The patient uas transferred to our hospital for 


The factors used were the same and the estimated 
tumor dose was C90 r, bnnging the total tumor dose 
to 2,070 r This dose is larger than is usually given 
and, while good results were obtained, it is thought 
to be needlessly' high 

From the time the diagnosis was first made the 
head was supported by a brace or a body cast 
Films were made at frequent intenals Calafica 
tion of the tumor was observed early Bv Mani 
the calafication appeared complete and the brace 
was discarded The pain and numbness in the 
left arm had disappeared b\ tlie middle of December 



Fie 1 Case 2 Anteroposterior view showing bone production in soft tissues adjacent 

” to pedicles of the second and third lumbar vertebrae 


vrav therapy from an merseas installation and 
UeaLent was started Nov 3, 1943 Beti^ 
tot date and Nov 13, 1,000 r were dd.vened to 
S of two lateral ports, centered ov ^ the invol^ 
^ Alternate ports were treated daily The 
j 900 r and the factors used were 200 

CuptelO™ M I8 
’ 9 R 5 r/min measured m air. skin target 

fiS Sn hvL 0 9 mm Cu The estimated 
tSDce, oO * . „ tuinor 1 3S0 r 
dose to the ^ 500 r additio^ 


1943, and the patient remained symptom-free after 
the removal of the brace The only residual dis- 
abihty was slight hmitation of motion of the cervical 
spine. 

This case demonstrates that benign 
giant-cell tumors wiU respond to roentgen 
therapy It also demonstrates that the 
calafication which takes place m a giant- 
cell tumor of a vertebra lends support to 
the spine IVe believe better results are 
obtamed when curettage is not done 
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Case 2 A white male, age 21 years, was ad- muscle spasm in the lumbar region Moderate 
nutted by transfer to this hospital May 18, 1945 kyphos deformitj and some tenderness noted 

He had received an acute injury of the lumbar spine at the level of the third lumbar vertebra There was 
in May 1943, having twisted his back when he practically no motion in the lumbar spine, l^tation 
stepped into a hole X-ray films made soon after apparently being due to muscle spasm Reflexes and 
the injiny 'svere said to be negative Since that sensation were intact 

time the patient had suffered from recumng episodes The following examinations were normal x-ray 

of pain which were most severe while he was lying film of the chest, urinalysis, including BenM- 
mbed In Nor'ember 1943, he first noticed a pal- Jones protein determination, sedimentation rate, 
pable mass in the mid-lumbar region and about the red, white, and differential blood counts and hemo- 
same tune he began to expenence pain in the nght globin determination, clotting time, tuberculin 
hip, radiating down the right thigh Recurrence test, and coccidioidin skin test 



Fig 2 Case 2 Lateral view showing destruction of pedicles of second and thud 
lumbar vertebrae The vertebral bodies are not mvolved 


of the pain at vatious intervals finallj led the pa- 
tient to report on sick call in December 1944, when 
he received some physiotherapy About March 
1945 he again reported on sick call, at which time 
^ ra> films revealed a lesion of the laminae of the 
^cond and third lumbar vertebrae on the nght 
Both transverse processes were imolved, but no 
changes were seen in the vertebral bodies There 
u ere lioth bone destruction and bone proliferation 
On phjsical examinaUon the patient was found 
to stand with a definite lumbar scoliosis with the 
concai itj to the nght There w as marked bilateral 


Our X ray examination confirmed the observa- 
tions made two months previously The disease 
process mvolved the pedicles of the second and 
thud lumbar vertebrae on the nght side and both 
transverse processes WTule there had been con- 
siderable bone destruction, there had also been bone 
production Several large spurs of bone were visu- 
alized, extending into the surroundmg soft tissue 
No involv^ent of the vertebral bodies was demon- 
strated X raj examination of the prmcipal bones 
of the bodi did not reveal an\ other lesions 

A biopsi was done Mai IS, 1945 The matenal 
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obtained consisted of numerous small pieces of fullness in the region of the sacrum These sjinp- 
reddish tan tissue, some containing spicules of toms persisted, gradually increasing, and the patient 
bone The largest piece of tissue measured 0 7 X was finally hospitalized at an overseas hospital Aug 
0 8X10 cm Microscopic sections revealed bone, 21, 1944 Examination showed a rounded magi 
connective tissue, and a small amount of muscle pressing on the rectum, apparently ansing from the 
Numerous bony trabeculae were seen mth intern en- sacrum X-ray stud)' revealed destruction of the 
mg connective tissue containing blood vessels 4th and 5th sacral segments and bone proliferation 
Areas of recent and old hemorrhage were also pres which had produced a mass corresponding with the 
ent There were macrophages containing hemo- palpable tumor A careful phvsical examination 
sidenn pigment and numerous large multmudeated showed no evidence of metastases and a chest £hn 
giant cells a\ eragtng S to 10 nuclei per cell These was negative. On Aug 24, 1944, at an overseas 
nuclei were round or ovoid and moderately baso- general hospital the tumor was surgically exposed and 
phdic The c) toplasm was abundant and rather the coccyx and the 4th and 5th sacral segmenb ivere 
deepl) eosinophilic In some areas the bon) tra- resected The operator, however, fdt that ah the 
beculae were surrounded b) large columnar osteo- tumor tissue had not been removed The tentative 
blasts whidi nmmed the entire penphery' and in diagnosis was mahgnant giant-cell tumor The 
some areas appeared pseudo stratified In other descnption may be summarized as follows 
areas the osteoblastic activit) was much less marked, The specimen consisted of numerous pieces ol 
and the trabeculae were surrounded by flattened tissue There were several sheet hke fragments of 
cells There was considerable hemorrhage in the dense fibrous tissue contaimng bone and partly 
adjacent connective tissue and muscle Scattered covered with tumor tissue. One mass 6 X 2.5 X 
Bmiphocytes and raononudear cells were also noted 1 5 cm was c) stic, with walls of pale to hemorriiapc 
in the adjacent tissue The histologic picture was tissue This mass of tumor tissue contained blood 
that of giant-ccll bone tumor The giant cells, filled spaces The tumor appeared to arise in the 


howev er, were smaller and had fewer nudei than the 
tj'pical giant cell tumor of bone There was also 
more new bone formation than is usually seen, and 
the stroma was less prormnent 
It was the opinion of our pathologist, Lt Harlan 
I Firminger, that the tumor was a bemgn giant- 
cell tumor The Arm) Medical Museum tliought 
that the lesion represented an ossified hematoma 
Between June 21 and July 2, 1945, SOO r of \ rav 
were given through a 15 X I5-cin port centered ov er 
the lesion, 200 r being given every third dai The 
factors used were 200 kv , filter 0 5 mm Cu plus 
1 0 mm Al, IS ma , 28 5 r/min measured in air, 
skin target distance 50 cm , h v 1 0 9 mm Cu The 
estimated dose to the center of the tumor was 776 r 
The patient e.xpenenced prompt relief of pain 
within the first forty-eight hours and within ten 
days relief was almost complete Between Sept 5 
and Sept 17, 1945 an additional SOO r of \-rai were 
given, using the same factors 


The roentgenographic evDdence of bone 
destruction and the prompt rehef of pain 
support the diagnosis of giant-cell tumor 
made by our pathologist This case illus- 
trates the fact that good results can be ob- 
tamed m giant-cell tumors of the spme 
when they are treated with small doses of 
radiation 


Task 3 A white male, age 29, gave a historv of 
falhSimng the latter part of 1942 and striking his 
taumg ° g ^ a result of the accident 

sacrum coreness and pain m the region of 


sacrum The cocc)’x seemed to be intact 
Microscopic e-xammation showed many shim 
vascular spaces with mtervemng multinudcatw 
giant cells scattered among closelv packed cells with 
indistinct borders and elongated nuclei Some w 
these stroma cells were large and h\ perchronuUe' 
There were scattered mitotic figures and scant m 
tracellular matenal In scattered fon there vfls 
newly formed atypical osteoid tissue as well as iso- 
lated spicules of full) developed bone There were 
a few hemorrhagic fibrocellular areas which were 
free of giant cells In these areas the cells were 
branching and mitotic figures were present In 
many areas there were small accumulations of hemo- 
siderin 

The patient was transferred to the continental 
United States and referred to our hospital for con 
sideration of further treatment The slide which 
he brought with him was reviewed bi our patholo 
gist and by the Armv Medical Museum Both 
made a diagnosis of beittgn giant-cell tumor, fading 
to confirm the earlier diagnosis of niahgimut giant 
cell tumor 

An X ra) film of the pelvas showed the cociyx and 
the 4th and 5th sacral segments missing 
evndence of tumor was seen in the stump of the sa 
cnim The operative scar was complete!) healed 
Phvsical examination and a chest fiJm shoived no 
evidence of metastases The radiologist concurred 
in the opinion of the tumor board that while there 
was no gross ev idence of residua! tumor x ray ther 
api should be administered in view of the statement 
b) the operator that the tumor had Ireen mcom- 
pletelv removed 

Between Oct 0 and Oct 18 1944 1 400 r were 
given through a single 15 X 15-cm postenor port 
centered over the site of operation and including all 
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Fig 3 Case 4 Anteropostenor and lateral viens showing trabeculated tumor m provimal 

end of tibia 


adjacent tissue Between No^ 20 and Dec 4 
r additional were debvered to the same field 
^e daih dose was 200 r and the factors were 200 
kv , added filter 0 5 mm Cu plus 1 0 mm Al, 18 
wa , output 28 5 r/min measured in air 50 cm 
sUn target distance, h v 1 0 9 mm Cu The total 
^timated tumor dose was 2,482 r We were m- 
uenced in giv mg such a large dose by the fact that 
one pathologist had thought the tumor to be a 
ignant giant-cell tumor A much smaller dose 
^d probably ha\ e been as effecti\ e 

^ol'o'^od until June 1945, x-ra\ 
montP niade at inters als of a few weeks to a few 
rcncp K never an\ evidence of recur- 

nat,o’ , ’■ooalaficaUon occurred The 

patient remained chnicaU) well 

This case shows that good results can be 
oiJtamed m benign giant-cell tumor by com- 
bining surgery and irradiation and that a 
moderate dose of v-raj^ is not contramdi- 

f^ecalcificabon does not occur when the 
umor has been surgically removed Since 
the involved structures did notbearweight 


no harm was done m this case by surgical 
removal X-ray therapy was given be- 
cause the operative record mdicated in- 
complete removal of the tumor 

GIANT-CELL TUMOR OF TIBIA 

Case 4 A w'hite male, age 29, with five months 
of service, was admitted to the hospital Maj^ 29 
1942 as historj was not remarkable except for 
an injury received in June 1940, when he made a 
sudden stop while runnmg bases during a baseball 
game and severely twisted his left knee There 
were immediate pain and swelling of the knee and 
the patient was unable to walk for about four da\ s 
Following the injur>, he experienced slight pain 
and sweUing of the knee and proximal third of the 
left leg upon excessive use. There was no pain 
while he was at rest Radiographic e.xamination on 
June T 1942, showed a multilocular destructne 
lesion, n X G X / cm , involving the antenor lateral 
aspect of the proximal end of the left tibia There 
was no apparent break in the cortex There w^s 

“ST"”' ■* ■""s" of 

On June 3, 1942, tissue teas remoted for micro- 
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scoptc examination The marrow was replaced by 
cellular tissue composed of closcli packed spindle- 
shaped cells surrounding large giant cells The 
giant cells had six to sixteen nuclei and a red, fairly 
abundant cytoplasm The nuclei had a distinct, 
large aadophilic nucleolus and tliere acre no mitotic 
figures The spindle shaped stroma cells had a 
slightly smaller oral or elongated nucleus with a 
lerj small basophilic nucleolus, tlie c)doplasra 
Mas not distinct, the intracellular stroma was 
fibnllar Scattered throughout the stroma were 
mononuclear, phagocj tic cells containing broini pig- 
ment, undoubtedly hemosiderin There nas a 
moderate degree of \ asculantj , as indicated by nu- 
merous small endothelial lined blood i essels These 
cellular structures replaced the marron and caused 
considerable distortion of the bone lamellae There 
were some small scattered mononuclear cells in the 
stroma of the tumor, probablj marrow elements 
In one region there was a group of large polygonal 
cells ^vlth charactcnstic xacuolated foamy cyto- 
plasm and a small nucleus These were modified 
fat or xanthoma cells There was no evidence of 
malignancj Diagnosis Benign giant cell tumor 
of bone 

Deep x-raj therapj was started June 9, 1942 
Three ports, 10 X 14 cm , were used anterolateral, 
anteromedial, and postenor The ports were al- 
ternated, tno ports being treated dail)' with the fol 
lowing factors 200 lev , 0 5 mm Cu plus 1 mm A1 
added filtration, 20 ma , output 27 1 r per minute 
measured in mr, 50 cm skin target distance, h v 1 
0 9 mm Cu, daily dose to each treated port 200 r 
Each area received a total of 1,400 r, with an esti- 
mated tumor dose of 3,200 r 

The patient was transferred to another hospital 
and discharged from the service April 21, 1943 A 
commumcation from him, June 22, 1945, stated 
that he was symptom-free Examination of a film 
made in March 1945 shoned considerable recalcifica 
tiou at the site of the tumor and no new areas of in- 
volvement 

This case was treated before either of 
the authors joined the radiological branch 
of this hospital While the dose was 
larger than is usually given, no unpleasant 
sequelae resulted and good-end results were 
obtained 


CONCLUSIONS 

1 hlost giant-cell tumors of bone are 
bemgn, but an appreciable number become 
malignant or are malignant from the outset 

2 As most cases are seen before the 
tumor becomes massive, there are usually 
no contraindications to biopsv unless the 
lesion is surgically inaccessible 


3 'Wrhere the tumor is proved to be of 
the malignant type, it should be treated 
surgically If the lesion is accessible it 
should be entirely removed 

4 For chmcaJ purposes the vanants 
are considered giant-cell tumors in spite of 
the opmion of some pathologists that they 
are not true giant-cell tumors Many van 
ants, particularly the spmdle-cell vanants, 
are located m cancellous bone, frequently 
m the spme Fortunately they are usually 
successfully treated by radiation 

5 Tumors which appear dimcally, ini 
croscopically, and roentgenographically to 
be bemgn may be successfully treated by 
radiation It is recognized that where they 
can be readily approached, they can also be 
successfully treated by surgical removal 

6 In most cases it is not necessary’ ^ 
combme surgery and radiation In struc 
tures such as the spme, it seems to be a dis 
advantage to use curettage Radiation 
alone produces calcification, which lends 
support to the mvolved area and results in 
an earher cure Cases which have been 
treated surgically’’ and which recur should 
agam be treated surgically, as they do not 
usually respond satisfactonly to radiafaon 

7 WTien tumors previously diagnosed 
as bemgn recur as mahgnant tumors, it 
would seem more logical to assume that 
the first diagnosis was mcorrect than to 
assume that mahgnant changes occurred as 
a result of treatment, whether that treat- 
ment was surgical or radiological There 
appears to be no justification for assuming 
that radiation as used at present induces 
mahgnant change 

S With the comparatively small doses 
of x-ray used m the present-day treatment 
of giant-cell tumors, no damage should re 
suit to the epiphyses A safe rule would 
seem to be that when there is no damage to 
skm and soft tissue there will be none to the 
epiphyses 

311 Medical Arts Bldg 
Chattanooga 3 Tenn 


references 


1 Bercstrand 
Giant Cell Tumours 
August 1936 


Am J Cancer 27 70T 


Vol 49 


Giant-Cell Tumors of Bone 


439 


2 Brock, E H , and Bogart, F B Benign 
Giant Cell Tumor of the Spine Am J Roentgenol 
54 512-518, November 1946 

3 Brdnschwig, a Observations on the Changes 
Occumng at Benign Giant Cell Tumor Sites Several 
Years Follonmg Treatment by Conservative Measures 
Am J Roentgenol 40 817-827, December 1938 

4 Colei, B L , and Higinbotham, N L Sur- 
gical Treatment of Giant Cell Tumor Ann Surg 
103 821-835, May 1936 

5 CoLBt B L AND Higinbotham, N L 
Giant-Cell Tumor of Bone J Bone fit Jomt Surg 
20 870-884, October 1938 

6 Coley, B L , and Miller, L E Atypical 
Giant Cell Tumor Am J Roentgenol 47 541-548 
April 1942 

7 Coley, W B Malignant Changes m So- 
Called Bemgn Giant-Cell Tnmor Am J Surg 28 
768-820 June 1935 

8 Edeiken, L Bemgn Giant Cell Tumor of 
Bone Am J Roentgenol 44 884-888, December 
1940 

9 Fell, E H Mahgnaat Giant-Cell Tumors of 
Bone Intemat Clm 2 199—205, June 1940 

10 Freund, E , and Meffert, C B Giant Cell 
Tumors of Bone Am J Roentgenol 37 36-45 
January 1937 

11 Geschickter, C F Treatment of Giant-CeU 
Tumors of Long Bones By Surgery, By Irradiation 
J Bone &. Jomt Surg 17 550-651, July 1935 

12 Geschickter C F Some Unusual Features 
ol Giant Cell Tumor Surg Clm North America 16 
1381-1400, October 1930 

13 Geschickter, C F , and Copeland, M M 
Tumors of Bone Pubhshed by Am J Cancer, New 
York Revised edition, 1936 

14 Geschickter C F , Copeland, M M , and 
Bloodgood j C Osteitis Fibrosa and Giant Cell 
Tumor Arch Surg 19 169-271, August 1929 

15 Inclan A Surgical Treatment of Giant-Cell 
Tumors of Bone J Intemat Coll Surgeons 3 389- 
399 October 1940 

16 Jaffe H L , Lichtenstein, L and Portis 
R B „ Giant Cell Tumor of Bone Arch Path 30 
993-1031 November 1940 

17 Jansson G Roentgenologic Diagnosis and 
Problems of Metastases of Giant Cell Tumors of Os 
seous System Acta radiol 18 303-318 1937 

18 Johnson, W W Giant Cells of Benign Giant 
Cell Tumors of Bone Arch Path 10 197-205, 
August 1930 

19 Kir^in, B R , AND Moore C Roentgen 
Manifestations of Giant-Cell Tumor Am J Roent- 
gcnol 28 145-150 August 1932 

-0 Kolodna a Bone Sarcoma Primary Malig- 
nant Tumors of Bone and Giant Cell Tumor Surg 
L>mec 8. Obst 44 1-214, April (pt 2) 1927 

Leucutia T Wmv'ER E R and Belanger 
Rnte Results m Benign Giant Cell Tumor of Bone 
Radiation Therapy Radiology 37 1-17 


^Ieadous j a and Kesmodel, K F 
P Diagnosis and Treatment of Benign Giant 

'-eil lumor of Bone South M J 31 148-153. Feb 
nuarj 193g 

P.^t ^ Treatment of Benign 

^ant Cell Tumors J Bone 5^ Jomt Surg 18 823- 
bll October 1930 


-4 Meaerding H W and Broders AC Pn 
marj MaUpanl Giant Cell Sarcoma of Long Bone: 
Tr IVest S A (1941) 51 76-95 1942 
2o Peirce C B Giant Cell Bone Tumor Au 
J Roentgenol 28 167-188 August 1932 

G E andParr\ L D Treatmei] 
An^'i ' n TumOTs b> Roentgen Irmdmtioi 

1 I Roentgenol 28 151—106 August 1932 


27 Stewart, F W , Colby, B L , and Farrow, 
J H Malignant Giant Cell Tumor Am J Path 
14 515-536, September 1938 

28 Strdthers, j W Giant-Cell Tumour of 
Bone Edmburgh, M J 46 183—193, March 1939 

DISCUSSION 

J Cash King, M D (Memphis, Tenn ) Dr 
Bogart IS to be congratulated upon his expenence 
Witt giant-cell tumors, and particularly upon having 
collected these cases and obtained the follow-up 
while m military service. Reports of this type are 
of definite value in helping to estabhsh the true 
role of roentgen therapy in the management of giant- 
cell tumors It IS hoped that more roentgenologists 
will report their results with this lesion Because of 
my own limited experience, I am unable to add to 
the subject which Dr Bogart has already so ably 
covered, but I do want to emphasize some of the 
points he has mentioned 

In reference to diagnosis, it still see m s important 
that biopsies be done pnor to roentgen therapy In 
this nay, more complete data can be compiled, which 
will be of value from a statistical standpoint and 
helpful in estabhshing a more uniform method of 
management by roentgenologists However, for 
certain inaccessible lesions, treatment must be 
given upon a radiographic and chmeal diagnosis 
As for therapy, it seems that good conservative 
but thorough surgical management is the treatment 
of choice for accessible lesions, but for the inacces- 
sible lesions or those m which surgical management 
would result m some irreparable injury to other 
structiues, roentgen therapy is certainly indicated 
As for the dosage and the interval between treat- 
ments, there is httle doubt that we have a com- 
paratively wide margin of safety, but I think all of 
us have used doses in excess of the mimmum re- 
quued to obtain the maximum benefit The response 
of these radiosensitive cells to roentgen therapy is 
surpnsingly rapid for bone lesions Therefore, it 
seems advisable to keep our dosage low and study 
carefully the effect of various intervals between 
treatments Each year seems to indicate that there 
is much to be learned about the interval factor in 
irradiation therapy of all ti pes Dosages of from 
400 to 600 r measured in air, rejieated in four to slx 
weeks and not more than three times, have given ex 
ceUent results in most cases and should not produce 
any injurj^ to normal structures 

I think that it is important to emphasize that the 
referring physician, as well as the patient, should be 
thoroughly informed about the delay that is to be 
expiected before the reparative process m the de- 
structive lesion can be demonstrable by radiographic 
examination following the imtial roentgen therapy 
In fact, they should understand that a ftmther pro- 
gression of the osteoliTic process is to be expected 
for a penod of four to eight weeks following the ini- 
tial treatment, and that this finding on radiographic 
examination does not mean that we are dealing with 
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a malignant lesion or that there is not going to be a 
resjxmse to radiation therapi rurthermore, 
though the end-result, as shown the radiograph, is 
normal, strong, senaceable bone, this is of definiteh 
different arcliitecture from the corresponding por- 
tion of the unaffected member These are factors 
also common to the surgical treatment of the neo- 
plasm 

The recurrences that follow surgical treatment 
have been reported bv some authors to respond 


poorlj to roentgen therapv I, personallv , haw had 
one such experience, but m that case the dosage 
used was in excess of that recommended at the pres- 
ent time I think it adnsable, howei-er, to recom 
mend continuation of surgical treatment once this 
form of management has been undertaken. The 
roentgenologist has the possibiht} of bnnging dis- 
credit to roentgen therapv bv applying it m such 
cases, and, if good results are obtained, the credit is 
usualh given to surger} , rather than to imidiatioa 


SUMARIO 

Osteomas de C^uJas Gigantes 


De un estudio de los tumores 6seos de 
celulas gigantes obsen’’ados en un Centro 
de Irradiaci6n del Ej^rato de E U A y 
de las observaciones reabzadas en otras 
partes, sdcanse las siguientes conclusiones 
La mayor parte de los osteomas de 
celulas gigantes son bemgnos, pero ima 
proporadn apreciable o se vuelven malig- 
nos 0 lo son desde el pnncipio Cuando 
tumores considerados pnmitivamente como 
bemgnos recurren en forma maligna, es 
mds Idgico suponer que el pnmer diag- 
ndstico fu4 ine.\acto que imputar la mabg- 
mdad al tratamiento Aparentemente no 
hay justificacidn para suponer que la irra- 
diacidn, en la forma en que se emplea 
actualmente, evoque alteraciones malignas 
Dado que la mayor parte de los casos son 
observados antes de que el tumor se vuelva 
masivo, por lo general no hay contramdi- 
caaones a la biopsia, a menos que la lesidn 
sea qmrurgicamente maccesible Cuando 
se comprueba que el tumor es mahgno, 
debe tratarse qmrhrgicamente Si es ac- 
cesible, debe ser excmdido por complete 
A pesar de la opimdn en contrano de 
algunos patdlogos, a las supuestas vanantes 


de estos tumores se las considera aquf 
puramente como tumores de c61ulas gi 
gantes Muchas vanantes, y en particular 
las fusocelulares, radican en la pora6n 
reticular del hueso, y frecuentemente en el 
raquis, pudiendo ser por lo general tratadas 
con e-vito por la irradiaadn Vanos de 
esos casos son comumcados en este trabajo 
Los tumores que parecen climca, micros- 
cdpica y roentgenogrdficamente bemgnos 
pueden ser tratados con Axito por h 
irradiaadn, y si pueden ser abordados 
fdcilmente la mtervenadn cruenta puede 
dar resultado Por regia general, no es 
necesano combmar la cirugla y la radia 
ci6n En la espina dorsal el raspado parece 
resultar contraproducente La irradia 
ci6n, usada por sf sola, produce calofica 
adn, la cual presta apoyo a la zona afectada 
y logra una curacidn mds temprana Las 
recurrenaas postoperatonas no responden 
bien a la irradiacidn y deben ser tratadas 
con la cirugla 

Con las dosis comparativamente pe 
quefias de rayos X usadas en el trata- 
miento actualmente, las epffisis corren muy 
poco nesgo 
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T hough malignant tumors occur much 
more uncommonly m the small m- 
testme than m other parts of the gastro- 
mtestmal tract, they are no longer con- 
sidered so rare as m the past As a result 
of renewed mterest m the study of the 
small bowel durmg the past decade, they 
are bemg discovered preoperatively with 
mcreasing frequency Roentgen evarm- 
nation is of prime importance m their diag- 
nosis, and generally speakmg no other 
method approaches it in accuracy of locah- 
zation and differentiation 

Tumors of the duodenum and upper 
jejunum are frequently discovered durmg 
routme gastnc exammation, but those 
occumng below that level usually require 
a special small bowel study Roentgen 
exammation of the small mtestme is a 
time-consuming procedure, demanding the 
utmost attention to detail The observer 
must constantly bear m nund the pos- 
sibihty of a tumor and must be alert for 
the roentgen signs which indicate its 
presence 

The procedure vanes somewhat with 
the individual patient, but m general is 
as follows On the morning of the exami- 
nation, breakfast is omitted and the patient 
IS also requested to abstain from fluids if 
possible Four ounces of banum sulfate 
suspended in 8 ounces of water are admm- 
istered, and a fluoroscopic study of the 
esophagus and stomach is made, as much 
banum as possible bemg forced through 
into the duodenum so that a complete duo- 
denal examination can also be accomphshed 
at this time Fluoroscopy is then earned 
out at thuty-minute mtenmls, and films 
are obtained, until all the banum has 
left the small bowel, except when there is 
exTdence of obstruction, in which exent 
the time between observations and the 
total exammation time are determined by 


the motility as observed at the mterval 
exammations The fluoroscopic study is 
of the greatest value m demonstratmg all 
of the mtestmal coils and calhng attention 
to any suspicious areas Films are made 
routmely in the prone position 

Golden (4) states that he has never en- 
countered any damage from the admims- 
tration of banum sulfate by mouth m the 
presence of lesions of the small mtestme 
The small bowel contents remam flmd 
and can be removed by suction if necessary 
A prehmmary banum enema to rule out 
lesions of tlie colon is advisable m all cases 
with a history suggesting possible obstruc- 
tion 

GENERAL CONSIDERATIONS 

Pathology Ewmg (2) mentions three 
forms of small mtestmal caremoma (i) a 
part of a local or generalized mtestmal 
polyposis, (u) locahzed adenocaremoma 
with carcinomatous vanations m structure, 
and (m) carcmoid tumor These tumors 
tend to produce vanous changes m the 
mtestmal lumen dependmg upon their 
ongm and mode of growth Two prm- 
cipal types occur (a) the constnetmg 
type, which consists essentially of a small, 
locahzed, mfiltratmg growth produemg 
early mechamcal obstruction by nanowmg 
the mtestmal lumen, (b) the fungatmg or 
polypoid type, produemg a bulky mass 
which may project mto the lumen In 
the latter type there may be no destruction 
of the mucous membrane, obstruction is 
often a late occurrence and is usually due 
to mtussusception or to the size of the 
tumor 

Histologically, caremomas of the small 
mtestme are classifled under four heads 
(i) adenocarcinoma, (u) medullary car- 
emoma, (m) scirrhus, (iv) colloid Of 
the 34 caremomatous tumors obsen^ed m 
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a malignant lesion or that there is not going to be a 
response to radiation therap)' rurthemiore, 
though the end-result, as shown b\ the radiograph, is 
normal, strong, ser\ iceable bone, this is of definitclj 
different architecture from the corresponding por- 
tion of the unaffected member These arc factors 
also common to the surgical treatment of the neo- 
plasm 

The recurrences that follow surgical treatment 
ha^e been reported by some autliors to respond 


poorly to roentgen therap3 I, personallv, hare had 
one such expenence, but in that case the dosage 
used was in excess of that recommended at the pres 
ent time I think it adnsable, howeier, to recom 
mend continuation of surgical treatment once this 
form of management has been undertaken. The 
roentgenologist has the possibihtj of bnnging dis- 
credit to roentgen therapy bv appljnng it in such 
cases, and, if good results are obtained, the credit is 
usuallj given to surgen , rather than to irradiation 


SUMARIO 

Osteomas de C41ulas Gigantes 


De un estudio de los tumores 6 seos de 
cdlulas gigantes observados en un Centro 
de Irradiaadn del Ej 6 rcito de E U A 3 '’ 
de las observaciones reabzadas en otras 
partes, s^canse las siguientes conclusiones 
La nia)’’or parte de los osteomas de 
c41ulas gigantes son benignos, pero una 
proporcidn apreciable o se tmelven malig- 
nos o lo son desde el pnncipio Cuando 
tmnores considerados pnmitivamente como 
benignos recurren en forma maligna, es 
mis 16gico suponer que el pnmer diag- 
ndstico fu 6 mexacto que imputar la mabg- 
nidad al tratamiento Aparentemente no 
bay ]ustificaa 6 n para suponer que la irra- 
diacidn, en la forma en que se emplea 
actuabnente, evoque alteraciones mabgnas 
Dado que la mayor parte de los casos son 
observados antes de que el tumor se vnelva 
masivo, por lo general no hay contramdi- 
caaones a la biopsia, a menos que la lesi 6 n 
sea quirurgicamente maccesible Cuando 
se comprueba que el tumor es mabgno, 
debe tratarse quirbrgicamente Si es ac- 
cesible, debe ser exemdido por completo 
A pesar de la opmi 6 n en contrano de 
algunos patdlogos, a las supuestas vanantes 


de estos tumores se las considera aqui 
puramente como tumores de c^lulas gi 
gantes IMuchas vanantes, y en parbcular 
las fusocelulares, radican en la pora 6 n 
reticular del hueso, }'■ frecuentemente en el 
raquis, pudiendo ser por lo general tratadas 
con exato por la irradiacidn Vanos de 
esos casos son comunicados en este trabajo 
Los tumores que parecen climea, micros 
c 6 pica y roentgenogrAficamente benignos 
pueden ser tratados con 6 \ito por b 
irradiaadn, }’■ si pueden ser abordato 
fdcibnente la intervenci 6 n cruenta pnede 
dar resultado Por regia general, no ® 
necesano combmar la arugia y la radia 
a 6 n En la espina dorsal el raspado parece 
resultar contraproducente La irradia 
ci 6 n, usada por si sola, produce calcifica 
ci 6 n, la cual presta apoyo a la zona afectada 
y logra una curaadn mds temprana 
recurrenmas postoperatonas no responden 
bien a la irradiacidn y deben ser tratadas 
con la arugia 

Con las dosis comparativamente pn 
quenas de rayos X usadas en el trata 
miento actuabnente, las epifisis corren muy 
poco nesgo 
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Table I Tumors of the Small Intestine 



Duo 

denum 

Je- 

juflum 

Ileum 

Total 

Carcmoma 

21 

9 

4 

34 

Tymptosarcoma 

1 

3 

4 

S 

Carcmoid 


1 

3 

4 

LeuLemia 


1 


1 

Metastatic 





carcinoma 

1 

2 

2 

5 

23(44%) 16(31%) 13(26%) 52(100%) 


small intestme seen m the Henry Ford 
Hospital (Table I), 21 were primary car- 
cmomas of the duodenum and one a 
lymphosarcoma, makmg 42 3 per cent of 
the entire number There was, m ad- 
dition, one metastatic cancer In a simi- 
lar senes reported by Charles Mayo (6), 
26 9 per cent of the tumors were pnmary 
m the duodenum About 90 per cent of 
mahgnant duodenal tumors prove to be 
adenocarcmoma Occasionally squamous- 
cell or medullary carcmoma is found 
With respect to theur ongm, duodenal 
tumors have been classified by Mateer 
and Hartman (5) on an anatomic basis as 
follows (i) supra-ampuUary caranoma, 
ansmg from the duodenal mucosa between 
the pylorus and the ampulla of Vater, 
(u) pen-ampullary carcinoma, ansmg from 
either the papilla of Vater or the ampulla 
of Vater, (in) infra-ampullary carcmoma, 
ongmating from the duodenal mucosa 
between the ampulla of Vater and the 
duodenojejunal junction Of our senes, 
17 per cent were supra-ampuUary, 61 per 
cent pen-ampullary, and 22 per cent 
mfra-ampullary These figures are in 
fauly close agreement with those of others 
^ The climcal picture is of considerable 
'T if determmation of the location 
of the tumor m the duodenum, although a 
much more exact locahzation is obtamed by 
roentgen study Tumors of the supra- 
ampullary region often present symptoms 
ot gastnc obstruction In the pen-ampul- 
lary group, the most common locabzmg 
sign is jaundice, which is frequently mter- 
mittent but may be continuous Jaundice 
IS not associated with mfra-ampullary 
tumors, but large amounts of bile may be 
vomited 


Right upper quadrant pam is the most 
constant symptom It may be penodic, 
with no relation to meals Nausea and 
vomitmg are frequent symptoms Rapid 
and pronounced weight loss is common 
In aU but two of our cases the stool exami- 
nation revealed evidence of occult blood 
In about 50 per cent of the cases a pal- 
pable tumor is present The liver may 
also be enlarged 

The roentgen findmgs are dependent 
upon the amount of deformity or con- 
striction of the duodenum An early 
tumor may escape detection if the mucosal 
changes are not visualized, espeaaUy in an 
obese patient As the growth adi^ances, 
there is usually narrowing of the duodenal 
lumen, with varying degrees of obstruction 
and dilatation of the proximal loop This 
type of deformity suggests an encuchng 
lesion In some cases there is a character- 
istic filling defect produced by a more 
localized bulky tumor or by an ulcerative 
lesion m one wall of the bowel Reverse 
penstalsis is common if any degree of ob- 
struction IS present Gastnc retention of 
varying degrees is of frequent occurrence 
and m some mstances may lead to a mis- 
taken diagnosis of simple pylonc obstruc- 
tion The duodenum may show an exag- 
gerated curi'e downward and to the nght 
Displacement of the stomach upward and 
laterally may be a secondary pressure effect 
Tumors in the distal duodenum are often 
large and the defects resemble those in the 
upper jejunum 


demonstrable roentgenologically In some 
of these cases the tumor mvolves the 
papilla of Vater but has not progressed to 
the extent that duodenal deformity results 
Of our senes of 21 cases, 12 showed defi- 
nite locahzmg defects In 4 patients an 
obstructive lesion was found, with high- 
grade gastnc retention and vanous atypical 
deformities which were not defimtive as to 
location The findings in 3 cases were 
entirely negative, and 2 patients were not 
examined roentgenologically In one of 
the^ last the tumor was discovered post- 
mortem and m the other at operation 
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the senes upon which the present paper is In general two clinical pictures are seen 
based, more than 90 per cent were adeno- In the first, the signs and symptoms are 
carcmomas The medullary type is next regional, dependent upon the location of 
m incidence, while the other types are rare the tumor and the degree of mechanical 
The l)Tnphoblastomas may occur any- alteration in bowel function In the second, 
where m the small intestme but show a the changes are constitutional m then 
predilection for the ileum They usually effect These chmcal manifestations mil 
produce a diffuse mfiltration, iitvoh'ing be dealt with more specifically in discussing’ 
one or more segments of the bowel They tumors of vanous parts of the mtestme 
are generally mtramural growths and may Roentgen Findings The roentgen signs 
not destroy the mucous membrane until of tumor of the small mtestme are largely 
late Obstruction is not a striking feature those observed m tumors of other parts of 
and between areas of constnction there the gastro-mtestmal tract WTere ob 
may be areas of actual dilatation struction has not taken place but there is 

Except for the lymphoblastomas, sar- encroachment on the lumen, either ex 
comas of the small intestme are uncommon trmsic or intrmsic, vanous types of de- 


WTien sarcoma does occur, it is usually a 
pure or mixed fibrous or spmdle-cell type 
Argentaffine or caranoid tumors re- 
semble carcinoma histologically and are 
differentiated only by the silver impreg- 
nation method of stammg, which demon- 
strates the presence of argentophil gran- 
ules In many mstances these tumors are 
bemgn and are discovered only at autopsy, 
but occasional examples exhibit the char- 
actenstics of malignant neoplasms 

Chmcal Picture The rapidity of de- 
velopment of the chmcal signs and symp- 
toms depends largely on the location of the 
tumor and the degree of obstruction which 
it produces There may be a history of 
progressive weakness and loss of weight 
with bowel irregulanty, sometimes ex- 
tendmg over a penod of months Vaiymg 
degrees of anerma may occur, and stool 
exammation will usually show endence of 
blood 


formity or fillmg defects, such as are seen 
elsewhere, wdl be demonstrable The 
growth may be annular, producing the 
famdiar narrowing or constnction of the 
bowel, usually ■with an accompanjmg 
dilatation of the proximal loops In some 


cases there is a marginal defect or even one 
of central ty’pe, depending upon the pomt 
of ongm and devdopment of the tufflof 
In most mstances where the growth has 
become large enough to be detected roent 
genologically there will be obhteration oi 
the mucosal pattern, even though the 
pomt of ongm is m the submucosa and 
there is not actual mvasion of the mucous 


membrane Fluoroscopic exammation is 
of great importance m visuahzing the 
mucosal pattern of the affected area and m 
many mstances will give the due that 
differentiates tumor deformity from non 
tumor defonmty In certam cases the 
exammer is unable to detenmne the exact 


In many cases pam is an outstandmg 
symptom It may be mtermittent, and 
of a sharp, cohcky nature Its location 
vanes xnth the location of the tumor 
Nausea and vomitmg are frequently pres- 
ent Constipation is common and is the 
rule m those cases showmg obstruction 
Exammation will often reveal a palpable 
tumor, and there may be distentmn, de- 
oendmg upon the amount of obstruction 
Evidence of penstaltic activity 

served 


nature of the process and must be content 
with the diagnosis of an obstructing lesion 

TUMORS OF THE DUODENUM 

Primary malignant tumors of the duo- 
denum are relatively uncommon, but can 
not be called rare They constitute about 
3 per cent of all cancers of the gastro 
mtestmal tract We have found the duo- 
denum to be involved by malignant new 
growth more frequently than any other 
segment of the small bowel Of a senes 
of 52 proved malignant neoplasms of the 
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either the cause or location of the ob- 
struction Dunng the routine small bowel 
study the most valuable sign is stasis of 
the barium due to partial or complete ob- 
struction This may occur m a single 
area or m multiple areas, as in l^unpho- 
blastoma When the obstruction is com- 
plete, the distal end of the banum column 
often has a rounded or bulbous contour 
and the bowel provimal to it is dilated 
In cases with partial obstruction small 
amounts of banum can be seen to tnckle 
past the narrowed area In some cases a 
typical filling defect will be demonstrable, 
the result of a tumor projectmg into the 
lumen of the bowel and encroaching on the 
normal openmg Tumors of the mesen- 
tery and mtramural tumors may produce 
deformity of the normal outhne, with ob- 
hteration of the mucosal pattern, even 
though they do not actually invade and 
destroy the mucosa This is due to pres- 
sure of the bulky mass 

Swenson (S) advocates decompression 
with the Miller-Abbott tube followed by 
injection of small amounts of banum 
With this procedure small lesions are not 
obscured by overlying loops of banum- 
filled bowel and their location and prob- 
able nature can be more accurately deter- 
mined W^hile this technic is undoubtedly 
valuable m certain cases, m many m- 
stances the routine small bowel exami- 
nation will suffice 

Case II F W .avhitemale, aged 38, complained 
of nausea and vomiting which had become more 
se\ ere dunng the ten dai s pnor to admission He 
had lost 33 pounds dunng the past month In the 
same penod there had been jaundice for ten dai s, 
increasing weakness and loss of appetite Constipa- 
tion had been severe for one week 
Physical Examination No palpable masses were 
present There was no spasm or tenderness The 
h\ er 11 as not enlarged Blood studies v ere normal 
Stool examination (guaiac test) was positiie for 
occult blood (4 plus) 

Roentgen Examination Roentgenograms of the 
stomach were normal There nas almost complete 
obstruction of the upper jejunum b} a tumor Nar- 
roiiing of the lumen suggested an annular groivth 
Tliere nas considerable retention at the time of the 
SIX hour examination (Fig 2) 

Operation An annular groii-th nas found in the 
jejunum about 3 feet distal to the duodenum The 



Fig 2 Case 11 Annular carcinoma of the jejunum 
causmg almost complete obstruction 

proximal bouel was markedly dilated and the distal 
bowel collapsed There were enlarged mesentenc 
lymph nodes in the viamt} of the tumor The 
jejunum contaimng the tumor was resected together 
with the enlarged nodes The pathological diag- 
nosis was adenocaranoma, grade II The regional 
nodes showed exudence of neoplastic tissue 

Case III G A , a white male, aged 58, com- 
plained of general weakness for tu o months with a 
loss of weight of about 45 pounds He had had 
some fever dunng the past two weeks, the tempera- 
ture reaching 101° F Diarrhea had been present 
for one week, but no blood had been obsen ed in the 
stool 

Physical Examination There was some ngidity 
in both upper quadrants of the abdomen No pal- 
pable masses were present The chest findings were 
normal 

Laboratory Examination Blood studies showed 
hemoglobin 112 gm , red blood cells 3,600,000, 
white blood cells 4,900 (61 per cent poljmiorphonu- 
clears, 39 per cent small IjTnphocjdes) The unne 
was ncgatixe The stool was positive for occult 
blood (guaiac test 4 plus) , stool culture was negative 
for tubercle bacilli 

Roentgen Kxamination The stomach was smooth 
in contour The duodenal cap filled well The 
duodenum and uppier part of the jejunum were 
dilated, with a large irregular filling defect in the 
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Case I L H , a \\hite female, aged 55, had 
gastro intestinal symptoms beginning two years 
pnor to admission, witli vomiting and abdominal 
distress One a ear later lomiting again occurred 
Black stools were frequent There had been a 
weight loss of 30 pounds dunng thelasteightmontlis 
Physical K\ami nation Emaaation was prom- 
inent. The skin was jellowish There was con- 
siderable tenderness oier Uie upper epigastrium 
Thelii er and spleen were not palpable 
Laboratory Examination The hemoglobin was 
G1 per cent, red blood cell count 4,300,000, white 
blood count 0,450 Unnahsis was negatne The 
Wassennann reaction was negatiie 
Roentgen Examination The stomach and duo 
denal cap were normal In the second portion of 
the duodenum was an area of constnction suggesting 
an organic lesion, possibl} malignant in origin 
There was marked 0 hour gastnc retention A later 
c.\amination showed an irregular filling defect sug- 
gesting a mahgnant lesion (Fig 1) 

Operation Postenor gastroentcrostomi was done 
The patient was found to ha\ e a pen ampullarj 
pnmarj carcinoma of the duodenum, with metas- 
tases in the In er and head of the pancreas 

TuaioRS or the jcjumiM and ileum 

Tumors of the jejunum and ileum pro- 
duce a similar chnical and roentgenologic 1 

picture and will be considered together ^ ^ ampuhary pnmaiy 

Jejunal tumors constituted 27 per cent of the duodenum 

of our senes and mcluded 9 carcinomas, 

3 lymphoblastomas, 1 case of leukemic pam As the tumor becomes more ob- 
infiltration, and 1 caranoid tumor In structive, pain assumes a more prominent 
the ileum there were 4 caremomas, 4 lym- place m the picture It is frequentl) 
phoblastomas, and 3 carcinoids, con- sharp, colicky, and intermittent The 
stituting 21 per cent of the total senes site is the median hne above and below the 
Four metastatic tumors (2 of the jejunum umbilicus Nausea and vormtmg are often 
and 2 of the ileum) were also found late symptoms but are rather constant 

In the presence of tumors of the jejunum when obstruction is present 
and ileum the chnical symptoms are Physical examination usually shows evi 
those of obstruction, due either to mtus- dence of weight loss, sometimes to the 
susception or blockmg of the intestinal pomt of emaciation The most significant 
lumen by the mass of new growth Ob- findmg—if distention is not too great— 
struction attributable to mtussusception is a palpable tumor In other cases, 
IS of sudden onset with acute pam and when no tumor can be palpated, a sense of 
vomitmg, blood may be passed by rectum, resistance is encountered Tenderness is 
a sausage-shaped mass is usuahy palpable, not a promment sign 

and the abdomen is distended Obstruc- Secondary anemia is the rule in mahg' 
tion due to encroachment of the growmg nant tumors of the jejunum and ileum 
tumor on the lumen produces different Stool exaimnation is usually positive for 
eiimcal manifestations The onset is occult blood 

oradual For several months the patient A film of the abdomen may show e^^- 
toe a vague feelmg of abdominal un- dence of small bowel dilatation, but this 
eZness, mth belching, bloating, and some does not give exact information regarding 





Fig 6 Case IV Adenocarcinoma of the terminal 
ileum and cecum 

rant, the abdominal organs were not palpable 
There was some distention 

Laboratory Examtuatwn The stool examination 
showed occult blood (guaiac test 4 plus) The blood 
examination was negative 

Roentgen Examtnattan The stomach was nega- 
tive There was evidence of partial small bowel 
obstruction, probably m the ileum This persisted 
oxer a 48 hour period, and the possibility of a tumor 
was considered (Fig 6) 

Operation Operation revealed dilated loops of 
small intestine with an area of narrowing in the 
lower ileum, due to tumor groxvth The mesenteric 
nodes were enlarged Complete resection of the 
mx olx ed area was earned out (Fig 7) 

Pathological Report Adenocarcinoma, grade 3 

LYMPHOBLASTOMA 



Figs 6 and 7 Case V Adenocarcinoma of the 
lower ileum causing dilatation and narroinng 


Lymphoblastomas are not rare, com- 
pnsmg about 1 per cent of all malignant 
gastro-intestmal tumors There were 8, 
or 15 4 per cent, m our senes of 52 cases 
They are most common in the ileum but 
may occur m any of the segments of the 
small bowel and are frequently multiple 
Males are more frequently affected The 
highest madence is in the fourth decade 
The most common complaint is vague 


diffuse abdommal pam, usually unrelated 
to food intake or bowel function Since 
these tumors ongmate m the submucosa, 
they may attam large size before de- 
stroying the mucous membrane or invading 
the pentoneum For this reason, hemor- 
rhage from the bowel and pentoneal ir- 
ntation may be late symptoms There 
is often a change in bowel habit, with al- 
ternating diarrhea and constipation 
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Figs 3 and 4 Case III Leukemic lesions of the upper jejunum 


jejunum just distal to the dilatation This sug 
gested a tumor of the bouel causing partial obstruc 
tion (Fig 3) There was six hour retention in the 
stomach and bowel proximal to the tumor 

Operation and Subsequent Course At laparotomj 
a large tumor was found in the upper jejunum and 
several smaller masses IV ere palpable (Fig 4) The 
section of the bowel contaimng the tumors was re- 


moved Later the patient passed blood bj rectum 
He also vonuted blood and a generalized purpura 
de\ eloped Blood studies on the last daj of life 
showed hemoglobin 9 5 gm , red blood cells 3 230 - 


000, white blood cells 12,800 (57 pier cent polvmor- 
phonuclears, 40 per cent small ]\-mphocjdes 3 per 
cent monoci-tes) 

Necropsy At necropsj there was erndence of 
myelogenous leukemia (aleukemic stage) nath 
leukemic infiltration of the heart In er, spleen small 
intestine, adrenals and kidnei-s There was gen 
eralized purpura with hemorrhages in the intesUne 

Case IV A- D a colored female aged 45 com 
olained on admission, of cramping abdominal 
5am, nkusea, and lomiting The pain ivas more 
monounced about two hours after meals and the 
Attacks had recenth become much more frequent 
fnd^ere There had l^n a ueight loss of la 
pounds during recent months 


Physical Cxaminatfon Palpation disclosed a fim* 
rounded mass, about 4 X 0 cm , m the nght loivtr 
abdomen in the para umbilical area There was 
no abdoimnal distention or tenderness Blood 
studies Mere essentiallj normal A guaiac test of 
the stool was negatne 

Roentgen Examination Small bowel studies re 


\ ealed endence of narrowing of the terminal ileu® 
just proximal to the ileocecal lalve There was 
partial obstruction of the bowel, with banuni re 
maining in the ileum proximal to the point of ob- 
struction for more than twenty two hours This 
suggested the presence of a mahgnant tumor of the 
terminal ileum and cecum (Fig 5) 

Operation A tumor of the terminal ileum and 
cecum was found Large metastatic nodules were 
present in the liier The pathological diagnosis 
was adenocarcinoma grade 3 


v-ist, i iix 1 wnite lemale aged 40 complained 
of general weakness and increasing constipabon 
rehexed onlx bx saline enemata Generalized ab 
domiMl cramps with nausea and xomitmg had ap 
peared recentlj There had been a weight loss of 

20 pounds ox er the past j ear 
Phisrcal Examination Chest examination was 
negatixe In the abdomen a small hard subcu 
taneous nodule was palpable in the nght upper quad- 
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■they are discovered, only at operation, 
as non-obstructing nodules The htera- 
ture, however, contains numerous reports 
of carcmoids resembhng other malignant 
tumors and metastasizing widely Two 
of our patients showed defimte defects 
roentgenologically and partial obstruction 
In one case roentgen findmgs were negative 
and in one case the small bowel was not 
exammed 

SUMMARY 

The recognition of mahgnant tumors of 
the small intestine depends upon a careful 
evaluation of the chnical features, m- 
cludmg laboratory studies, and, most im- 
portant of all, a careful roentgen study 
Much of the improvement m the recog- 
mtion of these tumors has resulted from 
the more -widespread use of serial study of 
the small bowel durmg the past decade 
Newer refinements m technic can be ex- 
pected still further to mcrease the accuracy 
of diagnosis 

The highest percentage of mahgnant 
neoplasms of the small bowel are adeno- 
carcmomas Lymphosarcomas are second 
m numerical order and caranoid tumors a 
poor third Grossly the tumors are of 
two types constricting and fungatmg or 
polypoid The constnctmg t 3 Tie produces 
mechanical obstruction by narro’wmg the 
mtestmal lumen, while with the polypoid 
type obstruction is due to the bulk of the 
tumor or to intussusception 
The chmcal picture is usually one of a 
progressive loss of weight and strength 
and varymg degrees of anemia Pam is a 
prominent symptom A change of bowel 
habit IS usually present and this may go on 
lo an acute obstruction which bnngs the 
patient to seek relief A palpable tumor 
IS an important and significant finding 
Distention is often present Unusual per- 
istaltic actimty is common 
The roentgen picture is one which is 
common to the neoplasms of the gastro- 
intestinal tract The abnormal findings 
may consist of an area of narrowing of the 
lumen of the bowel and dilatation proxi- 
mal to it hlarginal or central filling 


defects may also be present, with oblitera- 
tion of the mucosal markings in the m- 
volved area 

Our senes of 52 mahgnant tumors of the 
small mtestme includes 21 caranomas of 
theduodenum and 1 lymphosarcoma, or 42 3 
per cent, 17 per cent of these tumors were 
m the supra-ampuUary portion of the duo- 
denum, 61 per cent were m the pen- 
ampuUary portion, and 22 per cent in the 
mfra-ampullary portion Varying de- 
grees of obstruction of the duodenum 
and stomach are commonly found as- 
soaated -with duodenal tumors In the 
pen-ampuhary type, jaundice, often of an 
mtenmttent character, is a prormnent fea- 
ture and IS dependent on the degree of 
obstruction of the ampulla Pam is the 
outstandmg symptom In about 50 per 
cent of the cases a palpable tumor is pres- 
ent The roentgen signs vary from ir- 
regular constriction of the lumen with 
obstruction to filhng defects due to a bulky 
tumor or an ulcerative lesion Secondary 
duodenal displacement, penstaltic reversal, 
and gastnc retention are found Me- 
tastasis to the regional lymph nodes and 
nearby organs is common 

The symptoms and roentgen signs of 
jejunal and ileal tumors are similar 
Our senes mcluded 14 primary mahgnant 
tumors m the jejunum, or 27 per cent of 
the total In the ileum there were 11 
primary tumors or 21 per cent of the total 
In these areas the chnical syndrome is 
usually that of obstruction, produced 
either by intussusception or by tumor 
growth The symptoms may be acute and 
constitutional m the case of intussusception 
or gradual m the case of a slow growing 
tumor Loss of weight and strength com- 
bmed -with anemia and a palpable ab- 
dommal tumor are suggestive signs The 
roentgen exammation will usually disclose 
evidence of partial or complete obstruction 
with dilatation of the proximal bowel 
A typical filhng defect may be present 
Mucosal alteration is present as a result 
of invasion or pressure defect 
In addition to the pnmary carcinomas, 
there were 5 metastatic cancers (1 m the 
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Figs 8 and 9 Case VI Lymphosarcoma of the jejunum and ifeum 


Acute obstruction is not common, smce 
the growths are rarely of the aimular type 
Occasionally mtussusception may cause 
obstruction Stasis may be due to in- 
volvement of the submucosal neiwe plexus, 
with consequent disturbance of the auto- 
nomic nerve control of the bowel 

The types of deformity and filhng de- 
fects seen on the roentgenogram are those 
described above In addition, one oc- 
casionally sees a large locahzed dilatation 
of the bowel with narrowmg m other areas, 
accompamed by partial obstruction This 
IS the result of ulceration combmed with 
obstructive effects to produce an anetirys- 
mal-lihe sac This picture is character- 
istic of l)miphosarcoma but is not common 


Case VI M F • ^ ^Fite female, aged 02, cora- 
olained of attacks of diarrhea and fei er for the past 
^ ^ A Piirs with moderate abdotmoal pam and some 

Snr weight loss oier this period was 30 


pounds 0,1 A hard, somewhat tender 


was no general adenopath) Stool examinshon 
was positive for occult blood (guaiac test 4 pto) 
Blood studies showed a mild anemia 

Roentgen Examination The small bowel studi 
showed an unusual mucosal picture There wei® 
areas of deformitj', with widemng of the lumen m 
some places and narrowmg in others Some areas 
suggested the presence of intramural tumor and 
others pressure defects The findings were sugge 
tive of bunphoblastoma (Fig 8) 

Operation Two areas of new growth were found 
one m the jejunum and one in the ileum, in the ngU 
lower quadrant A few enlarged mesenteric nodes 
were present The involi ed areas were resected 
The pathological diagnosis was Kmiphosarcoma 
(Fig 9) 

CARCINOID TUMORS 

Attention has already been called to 
carcmoid tumors m the discussion on 
general pathology These tumors are 
rather uncommon They occurred onlv 
4 tunes m our senes of 52 cases (7 5 per 
cent) They are most frequently found 
in the ileum but may occur in other parts 
of the small mtestme In some instances 
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En esta sene hubo 8 Imfosaxcomas, 
siendo mds frecuentes en el ileon, aunque 
pueden presentarse en cualqmera de los 
segmentos del intestino La obstniccidn 
aguda no es habitual, dado que el desarrollo 
es frecuentemente intramural mds bien que 
mtralummal Roentgenoldgicamente, los 
hnfosarcomas caracterizanse a menudo por 


zonas de estenosis, adyacentes a otras de 
dilataadn De cuando en cuando ndtase 
una tfpica dilataadn localizada en forma 
de aneunsma 

Observdronse 4 tumores carcmoideos, en 
2 de los cuaJes babfa mchos y obstrucadn 
paraal En un caso el examen radioldgico 
resultd negative y en otro no se ejecutd 
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duodenum and 2 each m the jejunum and 
ileum), 10 per cent of the entire senes 
Lymphosarcoma occurred 8 times m 
this senes, representing 15 4 per cent of 
the total It IS most common m the ileum 
but may occur in any of the segments of 
the mtestme Acute obstruction is not 
common, as the groivth is frequently intra- 
mural rather than mtralununal Roent- 
genologicaUy lymphosarcomas are often 
charactenzed by areas of narroiving and 
adjacent areas of dilatation A charac- 
tenstic aneurysmal-like localized dila- 
tation is occasionally present 

Carcinoid or argentaffine tumors occur 
most commonly in the ileum and appendix 
but may be found in other parts of the 
gastro-intestinal tract These are fre- 
quently of low-grade malignancy but may 
show e^ndence of metastasis and other 
signs of mahgnant groivth There were 
4 cases m our senes, 7 5 per cent of the to- 
tal In 2 of these cases there were filhng 


defects and partial obstruction In one 
case roentgen exammation was negatae, 
and in one no roentgen study was made 

The Henry Ford Hospital 
Detroit 2 Mich 
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SOMARIO 


Tumores MeJignos del Intestmo Delgado 


En la sene de 52 tumores mahgnos del 
intestmo delgado, estudiada, habfa 21 car- 
emomas y 1 hnfosarcoma del duodeno 
De las neoplasias duodenales, 17 por aento 
se hallaban en la porcidn supra-ampular, bl 
por ciento en la pen-ampular y 22 por 
ciento en la infra-ampular Por lo general 
se asoaaba con los tumores duodenales 
obstruccidu en mayor o menor grado del 
duodeno y estdmago En la forma pen- 


ampular, la ictenaa, a menudo inter- 
imtente, constituye una caracteristica nota- 
ble, dependiendo de la mayor o menor 
obstruccidn de la ampoUa de Vater El 
dolor es el sfntoma sobresahente Aprovj- 
madamente en 50 por ciento de los casos el 
tumor es palpable Los signos roentgeno- 
Idgicos varian de constneadn irregular de la 
luz mtestmal con obstrucadn a mchos 
debidos al volumen del tumor o a una 
lesidn ulcerada Tafflbidn se obs^an 
de plaTamiento secundano del duodeno 
° del nenstaltismo y retenadn 

Srf S L..stas.s e„ los .ao.l.os 


hnfdticos regionales y los drganos adya 
centes son frecuentes 

La sene comprendfa 14 edneeres pn 
manos del yeyuno y 11 del deon Ea 
dichas zonas el sindrome clinico suele ser d 
de la obstruccidn, producido bien por la 
invagmaadn o la prohferacidn del tumor 
Los sfntomas pueden ser agudos y of 
gimeos, tratdndose de mvaginaadn, o 
paulatinos si se trata de una neoplasia de 
desarroUo lento La p^rdida de peso y de 
fuerzas, combinada con anemia y un tumor 
abdominal palpable, son signos mdicativos 
El examen roentgenoldgico suele revelar 
signos de obstmeadn parcial o completa 
con dilatacidn de la porcidn proximal del 
intestmo Puede existir un nicho tfpico 
I,a alteracidn de la mucosa protuene del 
efecto de la mvasidn o presidn 
Ademds de los carcinomas pnmanos, 
observdronse 5 metastasis cancerosas (I 
en el duodeno y 2, cada uno, en el yejmno y 
el ileon), representando 10 por ciento de 
toda la sene 




Further Observations with Intravaginal Roentgen 

Therapy of Cancer of the Female Pelvis' 


W WALTER WASSON, M.D , and ROY GREENING, MJ) 
Denver, Col 


T he purpose of this paper is not to re- 
late the successes of a new method for 
the roentgen treatment of carcinoma of the 
pelvis, but rather to discuss some of the 
failures of this form of therapy and to offer 
certain procedures ivith the hope of better 
end-results It can be said that almost any 
method of treatment — radium, roentgen 
therapy, or surgery — will cure cancer of the 
cer\nx m the First Stage It is m the 
Second, Third, and Fourth Stages of this 
disease that any of these methods, or all of 
them combined, have tlieir percentages of 
failures 

The ultimate goal of the radiologist is 
twofold that is, to produce a dosage of 
radiation umform m distnbution through- 
out the pelvis and of an mtensity adequate 
for destruction of the cancer cells It is an 
essential premise that the cancer cells must 
have a lesser resistance than the tumor bed 
or the surrounding tissue The mechamcal 
facihties for the production of such um- 
form dosage of radiation are available 

ANATOMY 

Of pnmary importance is an intimate 
knowledge of the anatomy of the female 
peh IS, of the sites for the begmnmg of can- 
cer, and of Its methods of dissemmation 
The anatomical structures so unsolved he 
almost entirely within the birth canal 
(Fig 1) While the canal possesses known 
vanations m size and shape, it is m general 
a short cylinder, m the center of which are 
the bladder, uterus, and rectum and some 
intestinal nscera and their lymphatics, 
while near the outer walls are the ovaries 
and numerous lymph nodes (Fig 2) Sur- 
rounding this birth canal are the bony pel- 
vis and Its muscles and ligaments, and e\- 
temal to the bony pehns are the struc- 


tures of the thighs, buttocks, and abdomen 
It IS these latter anatomical structures that 
distort the measurements of the female 
pelvis and pronde a confusmg obstacle to 
its umform irradiation Even in an ap- 
parently Second-Stage cancer of the cenix 
of a Grade III type, the cancer cells may 
already have passed mto the lymph nodes 
along the lateral walls of the pelns, and 
thereby account for some of the failures 
where the roentgen and radium therapy is 
inadequate in its distnbution 

DIAGNOSIS 

The approach to the diagnosis of cancer 
of the cervDv and pelvis should be made 
ivith the same care and planning as that 
for any major surgical operation Too 
often, under the pressure of a bus}’^ ofBceor 
clime, msinffiaent time is gn^'en to the cob 
sideration of the stage and grade of invohe 
ment and the technical procedures neces 
sary for the destruction of the cancer 
Each stage of involvement requires a dif 
ferent techmc for the best result No one 
routme techmc of irradiation can be cor 
rect for all types and stages of involve 
ment InsuflBcient emphasis has been put 
upon this fact by many radiologists, in- 
cluding the authors Cancer of the cemv 
so often presents itself so frankly, and the 
diagnosis is made so easily, that the radi 
ologist may proceed with his treatment 
without due consideration of the possibihty 
of more extensive involvement than is 
apparent upon the first exammation 
In making the diagnosis, a careful e\- 
amination of the pelns is the first essential 
As mentioned by many authors, this exam- 
ination should be done with the greatest 
caution Undue pressure in the manipula- 
tion of the pelvic organs is contraindicated 


"T^entedattheThvtj second Annual Meeting of the Rad.ologicol Soc.etj of North America Chicago HI 
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Fig 2 Uterus, o\ancs, and a feu of the numer 
ous l>mphatic channels and nodes (Reproduced 
from Bartels) 

and dangerous because of the possibility of 
thereby expressing the cancer cells into the 
lymphatic channels For this same rea- 
son, curettements and hpiodol injections of 
the utenne ca\nty, while verj’- essential 
to an accurate diagnosis of the cemcal 
canal and uterus, must be done mth the 
greatest care and be resented for those 
cases only m which such a procedure is 
necessarj'' On the other hand, a biopsy 
is not only very desirable but can be done 
without nsk to the patient The discharge 
commg from the uterus and cemcal canal 
IS of the greatest diagnostic significance = 
A purulent discharge should warn the 
radiologist of the probabihty of uterme 
mvolvement even when the cancer appears 
to be limited to the cervix Constriction 
of the cervix with retention of the utenne 
secretions and subsequent enlargement of 
the uterus may also confuse the diagnosis 
A roentgenogram of the pelns is not of 
value in makmg a diagnosis of cancer of the 
female pdns, but is useful for localization 
of the female organs m an obese patient 
This is especiaUy true where mtravagmal 
roentgen therapy is to be given and um- 
Jorm radiation from small cones is obhga- 

tory 

1 115 developed and perfected by 

« The vaginal bv Meigs and R Graham 


TREATMENT 

Having made the diagnosis as to the tjqie 
of cancer, the grade and the stage of in 
volvement,’ the radiologist is then read} to 
select his method of treatment The 
question of treatment is stated in this 
manner since there is no single routine 
techmc applicable to all cases of cancer of 
the female pelns External irradiation 
\nth either 200 or 400 kv is a standard 
procedure in all stages of involvement 



1 




Fig 3 Roentgenogram of the fem^e 
pelvis taken obliquely in the direction of the 
central beam for irradiatisn of the pelvis 


unless it be the First Stage of cancer of 
the cervix Since the First-Stage growths 
are so well localized, there are those radi 
ologists who feel that either radium or m 
travagmal roentgen irradiation is adequate 
Surgery also should cure 100 per cent of 
these cases However, there is always a 
possibility that the cancer is not so limited 
to the cemx as it seems to be upon ex- 
ammation, and some of the cancer cells 
may have passed into the deeper lymphat- 
ics, and therefore external radiation ma) 
be adnsable 

The ports for treatment by external 
radiation may be divided into two general 


> See Classification of the Cancer Committee of the 
League of Nations m Crossen H S and R J Opera 
live G>Tiecologr, St Louis C V Jlosby Co 5th Ed , 
1938 Also Schmitz Heno (1) J- --u , mn n. 
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Fig 6 Apparatus for intravaginal roentgen therapy 200 hv 


shown that a somewhat larger dose (ap- 
proMmately 1,000 r more) is necessary 
to produce necrosis of the intestme 
One of the adA’^antages of intravaginal 
roentgen therapy is that it offers a 
greater flexibility to deliver this re- 
maimng 1,500 r either mto the cervix and 
uterus and broad hgaments or throughout 
the pelvis 

For intravagmal roentgen therapy, cones 
(Fig 6) are selected of a diameter suitable 
for the size of the vagmal canal, and mul- 
tiple areas may be treated These areas 
may be directed at the ceiAox and the sur- 
rounding structures or only at the cervix 
and broad hgaments The radiologist 
must select the number of areas and dos- 
age according to the case under treatment 
(either 140 or 200 kv ma)" be used) Care 
must be exercised, however, m placmg the 
cone so as to avoid overlapping of the areas 
and the production of a delayed reaction 
and a lack of uniformity of radiation about 
tlie uterus, the broad hgaments, and the 
lymphatic nodes along the lateral pelvic 
vails If the vagmal canal will admit a 
fairl> large cone, of 3 or 3 5 cm diameter 


T 

t 

t 


A 

) 


r' 

> , 

/ / 

> 


\ 

; 


Fig 7 Roentgenogram of female pelvis with mtra- 
vaginal cones in the vaginal canal with the central 
beam tonard either ovary and the perimeter of the 
birth canal 

(Fig 7), it is found that the radiation from 
It will cover the transverse diameter of the 
pelvis at the level of the uterus, protuded 
three areas are given m the transverse 
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Tofa/ Tumor Dose from Five 
Exferna.1 Areas - ^00 HV — * 2S00r 

Fig 5 Diagram illustrating four oblique ports for 
irradiation of the female pelns 


classes In the first class, are those ports 
m which the ray is directed anteriorly or 
postenorly ivith one port over each lateral 
pelvis and perhaps one over the perineum 
The objection to this method is that a 
larger dosage of radiation must be apphed 
to the skm m order to have adequate radia- 
tion throughout the pelvis Very httle 
depth dosage is obtamed from lateral ports 
In the other method of external irradiation, 
which may be called the cross-fire method, 
the ray is directed obhquely through the 
pelvis from both nght and left sides and 
both anteriorly and postenorly To these 
ports IS added one area over the penneum 
If a roentgenogram (Fig 3) of the pelvis is 
made with the rays directed obhquely 
through the pelvis as just stated, it will be 
found that the brnth canal and its anatom- 
ical structures are exposed to the radiation 
in aU four positions While this method 
nermits some scattermg of ra^ mto the 
skm and superfiaal tissue of ^e side op- 
D^te the one bemg treated, and also a con- 
£able exit dosage, the total ra^ation 
to Z skm IS considerably under that re- 


quired for any permanent skin damage 
It has been shown by Pendergrass and his 
co-workers (2) that skin damage can be ex- 
pected in a significant percentage of cases 
where a dosage of 2,500 to 3,500 r as meas- 
ured in air is given over a penod of a few 
weeks Such damage to the skm was the 
result of previous methods of treatment, m 
which only external irradiation was given 
and radium was placed withm the uterus 
and cervical canal 

If the anatonucal structures external to 
the birth canal were uniform m contour, 
then equal dosage could be given to any 
one of the four obhque areas with aresult- 
mg uniform dosage within the birth canal 
Since this is not the case, measurements 
should be made obhquely through the pelvis 
m the hne of the x-ray beam and the dosage 
computed according to the tissue mter- 
venmg between the bnth canal and the skm 
(Fig 4) If this is not done, then the areas 
of the antenor ports may transmit ade- 
quate dosage mto the antenor portions of 
the birth canal while those lymphatic nodes 
lying deep in the postenor portions of the 
birth canal receive an madequate dosage 
because of the depth of the buttocks 
Such bad results occur with mvolvement 
of the lymphatic nodes m the lateral and 
postenor portions of the birth canal This 
can be partially offset by use of a penneal 
port which brmgs these nodes, as well as 
the other female organs, more duectly mto 
the path of the roentgen rays 
In the average case, 2,500 r may be de- 
hvered mto the structures of the birth 
canal by external irradiation without ap- 
proachmg the hmit of skin tolerance (Fig 
5) Also, this can be done so that the 
birth canal receives a rather uniform radia- 
tion Smce 4,000 r withm the tumor cells 
IS probably the optimal amount, there re- 
mam 1,500 r to be given either by mtra- 
vagmal roentgen or radium therapy Fned- 
rnan (3) has demonstrated that a tissue 
dose of 4,500 r, delivered to the stomach 
over a penod of approximately four weeks, 
will produce necrosis, ulceration, and, if 
the dose is 5,000 r or more, a large ulcer 
with occasional perforations He has also 
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Anterior Abdomen And Cone 
Carera.^e of PehlC CiXYiiy 


Pelvic Depfh And 
Cone Coverage 


Miye/ 




Fig S Diagrams illustrating inadequate coverage of the birth canaf by small intravaginal cones 


diameter, or it will cover the pehas in the 
anteropostenor diameter if three areas are 
given m this diameter (4, 5) If a smaller 
cone IS used, there will be a space between 
the areas treated which will receive very 
httle radiation (Fig S) The sum of the 
diameters of the areas treated must equal 
the diameter of the birth canal In such a 
case, radium may be given within the uterus 
to complement the mtravagmal roentgen 
radiation, and the mtravagmal radiation 
should then be linuted to the cem\ and to 
the nodes along the outer pehac wall smee 
these nodes will not receive adequate radi- 
ation from the radium withm the uterus 
By this method, the additional 1,500 r 
may be supphed through the mtravagmal 
ports and by radium withm the uterus 
Radium should be used in the uterus and 
perhaps m the cervical canal m all Second, 
Third and Fourth-Stage cases to comple- 
ment the external and mtravagmal roent- 
gen therapy This is especially true when 
the mtravagmal cone is not large enough, 
even with multiple ports, to dehver ade- 
umformly throughout the 
rig 9) In the early-stage, 
ses m which there is a puru- 
radium should always be 


quate dosage 
pelvic canal (F 
questionable ca 
lent discharge, 


used in the cem\ and uterus The radium 
dosage should be computed to complement 
the mtravagmal and external roentgen 
therapy 

As stated m the introduction, it is not 
the purpose of this paper to quote statis- 
tics of bnlhant results from the use of mtra- 
vagmal roentgen therapy of the female pel- 
ns, but rather to offer a method which 
seems a step nearer the production of um- 
form radiation of the birth canal, and to 
pomt out some of the obstacles which inter- 
fere with obtammg the best results The 
authors have tned larger tumor doses than 

4.000 r per senes of treatments, and there 
was delayed reaction about two months 
foUowmg the second senes m cases m which 

5.000 r tumor doses had been admimstered 
m each senes Some of these delayed re- 
actions about the ceriTx and vagmal vault 
healed with no permanent tissue damage, 
but an occasional patient was not so for- 
tunate Therefore, it is recommended 
tliat if a tumor dose of 5,000 r is given in 
one senes, it should not be repeated, at 
least m that same amount Further stud- 
ies of this tumor dosage should be made 
Also, it has been obsen^ed that there is an 
occasional failure if the cone used in the 
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con la seleca6n de la tdcnica terapfeutica 
Debe dedicarse tiempo al estudio adecuado 
de cada caso 

En la mayoria de los cases, pueden 
Uevarse 2,500 r a los tejidos del conducto 
genital por irradiaadn externa sin aproxi- 
marse al limite de la tolerancia cutdnea 
Para Uegar a la dosis dptima de 4,000 r, 
pueden admimstrarse otros 1,500 r por 
via vaginal con rayos X o con radio La 
roentgenoterapia intravaginal posee la ven- 
taja de que su mayor flexibdidad permite 


Uevar la dosis adicional bien al cuello y 
litero y bgamentos anebos o esparcirla en 
la pelvis El niimero de zonas por tratar y 
las dosis respectivas tienen que ser deter- 
minados mdividualmente 

La roentgenoterapia mtravaginal puede 
tambidn utibzarse en los tmnores residuales 
consecutivos a operaciones en el litero y 
ovanos y en el ciego, vejiga y recto Men- 
cidnase la posibdidad de apbear radio 
en el mtenor de la vejiga uimaria emple- 
ando un cat€ter modificado de retencidn 
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Fig 10 Diagram of retention catheter with ra- 
dium capsule inside a balloon and a manometer at 
tached for recording the degree of inflation of the 
balloon 

external irradiation was not large enough to 
cover the tymph nodes along the lateral 
walls of the pelvis With the use of mtra- 
vaginal roentgen therapy there is a definite 
lack of damage to the skin because of the 
lower external radiation dosage, and less 
damage to the mtestmal tract The bnl- 
hant results, of course, are m the First, 
Second and some Third-Stage cases 

Intravagmal roentgen therapy has an- 
other apphcation of considerable promise 
namely, for residual tumors foUowmg opera- 
tions upon the uterus and ovaries, or about 
the cecum, bladder, and rectum It is 
possible to cross-fire on these residual tu- 
mors through the vagma and by external ir- 
radiation, and to obtam results which have 
not been possible by other methods 

Also, the authors would hke to offer an- 
other use of radium where an mtracavity 


apphcation of it is desirable By usmg a 
modified bladder retention catheter, the 
radium may be placed inside the catheter 
and mserted into the urinary bladder 
inthout difficulty The balloon surround- 
ing the radium is then inflated to the de- 
sired extent, and this degree of inflation 
may be recorded and controlled by a ma- 
nometer (Fig 10) The inflation removes 
the radium from contact with the tissue 
under treatment and at the same time gives 
greater depth and uniformity of dosage, 
which has been sought for some tune m 
the treatment of tumors of the bladder 
and other canties A limited use of this 
method has been qmte satisfactory 

SUMMARY 

1 The treatment of cancer of the fe- 
male pelvis IS a major procedure 

2 A careful diagnosis is absolutely 
necessary, as is a careful selection of the 
method of treatment 

3 There should be adequate tune for 
study of each case 

4 Further observations with intra- 
vaginal roentgen therapy of caremoma of 
the female pehns are presented 

5 Another method for the apphcation 
of mtracanty radium irradiation is pre- 
sented 
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Denver 2 Colo 
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SUMARIO 


Boentgenoterapia Intravagmal del Ctocer de la Pelvis 


El tratanuento dd eSneer de la pel™ 
fen.en.na repreaente «n procedinnento de 


'magmtud Hay que mostrar el mayor cm- 
dado en el diagudstico y otro tanto sucede 



Fig 1 A Anteropostenor view showing pelvis of patient with 4-cm d treatment cone m place m three positions 
(triple exposure) Lateral angulation of cones measured 30° 

B Anteroposterior view of pelvis of cadaver witli 4-ctn d treatment cone in place, angled. 30 toward ngtit 
Side of pelvis Position of iliac and obturator nodes and lateral pelvic wall at level of mtemal os of uterus marked 
with lead shot 

C Lateral view of pelvis of patient with 4-cm d treatment cone m place, showmg relation to promontory of 
segment 

D Lateral view of pelvis of cadaver with 4-cm d treatment cone in place shoivmg relation to pelvic lymph 
nodes 

using a radio-transparent cone (7) or by Further deviation of the beam toward 
the use of an expanding speculum, as de- the parametria may be achieved by lateral 
scnbed by Erskme (2) The former may angulation of the tube and cone with the 
not be perfectly transparent, as the pe- patient in the hthotomy position This 
npheral portions of the beam must pass has been described to an extent of 15 to 17 
obhquely through the length of the cone degrees (8), but greater angulation is pos- 
wall and not only through its thickness sible (13) The smaller the diameter of 
The expanding speculum serves to decrease the cone, the greater the angulation which 
the danger of over-irradiating the bladder can be achieved without discomfort to the 
and rectum and yet allows for maximum patient With a low- to medium-voltage 
spread of the beam Some value has been machine, the tube head may be rotated 
attached, however, to irradiatmg the upper to a vertical position and then angulated 
vaginal mucosa in order to attack the lyra- laterally to join the treatment cone with- 
phatics in that area (11) In the calcula- out mterfenng with the patient’s legs 
bons descnbed here, all cones were taken Roentgenograms of patients with cones in 
to be 10 cm m length, they are indicated stlu have shown that a lateral angulation of 
as radio-opaque or radio-transparent 30 ° or more can be tolerated Films have 


Dosage Calculations for Various Plans of 

Intravagmal X-Ray Therapy' 

JAMES F NOLAN, MJ) , and WILLIAM STANBRO, M D 
St Lonis, Mo 


T he PROBLEM or achietniig a tnder and pare different methods of mtravagiiial x 
yet more uniform field of irradiation ra)'’ therapy on the basis of depth-dose cal 
in the treatment of ceimcal carcinoma re- dilations Although the calculations made 
mams an important one The necessity to accomphsh these compansons are en- 
for this has been emphasized before (9) tirely theorebcal, practical considerabons 
Bnefiy it can be stated that radiation treat- have hmited the number of plans studied 
ment methods are limited by a maumum The mam treatment schemes for calcula- 
dose which can be dehvered without causing tion and evaluation have been based upon 
dangerous necrosis and mjury, while the expenence with this type of therapy, as 
effectiveness of a method depends upon a well as reports pubhshed by others (4, 7, 
mimmum dose which will be lethal to all S, 11, 12, 13, 14) A discussion of the prac- 
tumor cells In the treatment of cemcal tical limitations of intravagmal therapy 
carcmoma these limitations become mam- seems warranted here 
fest in local slough and infection m the face The larger the intravagmal port, the 
of over-dosage, and m recurrence and me- greater the divergence of the beam which 
tastases m the case of under-treatment is transimtted A cone 4 cm m diameter 


Because of these limitations, vanous meth- is the largest size practical, but this may 
ods have been adopted m the hope of solv- not be tolerated by all patients With the 
mg the problem of umform radiation E\- use of lubncant and an obturator, however, 
amples of these are mterstitial irradiation it is possible in most cases to mtroduce a 
with needles and seeds, pneumopentoneum cone of 3 cm diameter without discomfort 
with external therapy, treatment through (13) Shortemng the target-skm distance 
external sciatic ports, and intravagmal produces greater divergence of the beam 
cone therapy The last named is consid- The use of a small tube head (as with the 
ered here Philhps or Chaoul techmc) whuch may be 

Intravagmal x-ray therapy has been mtroduced mto the vagma carries this to 
advocated for many years by Memtt, the maximum Martius and Witte have 
Erskme, Momson, Bouslog, Wasson, Sante, achieved an almost “radium-hke” local 
and others This type of therapy offers radiation field with a special tube head of 
the theoretical advantages of a uniform this type (6) Such tubes, however, neces- 
field, good dosage, and duectional control sitate low voltages, which reduce the pene- 
(2, 3, 4) The preliminary effect of clear- trabdity of the radiations It has been 
mg up infection m fungatmg lesions, facih- found that about 30 cm is the shortest 
tatmg radium implantation at a later date, practical target-skm distance for the usual 
seems obviously important (7) Also the type of \-ray equipment used m mtra- 
addition of appreaable quantities of radia- vaginal therapy (4) All the treatment 
tion to the areas lateral to the cervnx, schemes studied here have been on the basis 
which will be supplemented later by radi- of that distance 

ation from mtracavity gamma-ray emitters. Greater divergence of the beam may 

IS advantageous (8, 13, 15) ^so be achieved by shortening the target- 

This study has been undertaken to com- diaphragm distance This can be done by 





Vol.40 


Dosage Calculations for Intravaginal X-Ray Therapy 


465 
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These sho^^ cd good correlation for the three 
^ts of data at the center of the beam, but 
for the penpheral regions the calculated 


dose was lower than the measured dose 
The depth-dose data used are presented in 
Table I 
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also been used to study the relation of com- 
monly involved lymph nodes to mtra- 
vagmal beams of radiation The positions 
of the obturator and hypogastnc nodes and 
the lateral pelvic wall were marked witli 
lead shot m a cadaver Cones of vanous 
diameter were placed in the vagma and 
angled to 30 degrees in the horizontal plane 
Roentgenograms of the pelvis made in the 
anteropostenor diameter show that a con- 


for their evaluation and comparison TIm 
calculations were denved from published 
depth-dose tables (5,10) It is extremely 
difficult to obtain accurate depth dosf 
data evpenmentally with small fields ol 
irradiation That is because the usual m 
strument for measurement — the lomzaboi 
chamber — must necessarily occupy somi 
space, and the actual diameter of the cham 
ber may represent a large percentage of th< 


Table I 

Calculated Depth Doses for Center of the Beam 
Given in Percentage of Air Dose 
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siderable degree of angulation is necessary 
for the nodes to be included withm the 

beam , 

Lateral roentgenograms reveal that it is 

necessary to depress the penneum and aim 
the cone upward This may not be pos- 
able in ev^ mstance, but the attempt 
should always be made to direct the beam 
of the hollow of the sacrum to avoid 
Hirect uradjation of the rectum 

VanSs theorettcal treatmeut plans re.»e 
, J oTid dosage calculatrons mere made 


diameter of the field bemg explored Meas 
urements m the center of small beams an 
probably qmte accurate, but those m thi 
periphery may be maccurate In the pres 
ent calculations, the depth dose at the pe 
nphery of the beam was considered to be 
one-half of the dose at the center of the 
beam at the same depth (10) One radia- 
tion sedieme used was compared with simi- 
lar ones for which measurements were 
made by Mornson (S) m a nee phantom 
and by Erskme (2) m a water phantom 































Factors 140 KV 25mmCu 

SOtlD Opaque 
4Cm.D Opaque 
SCulD - Opoque 



30*AnquIalion Dose 37 5y 
0 Angulation Dose 25 •% 
30 Angulation Dose 37 sy 


Isodose lines m per cent of total oir dose 


KADIATION DISTRIBUTION 
THROUGHOUT PELVIS 
FOR 

INTRAVAOINAL TDEATHENT 
Plan in 
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With these values, twelve treatment 
schemes were evplored Diagrams were 
made to represent a uterus of normal size 
in standard relationships to the pelvic walls 
and adjacent viscera (1) On these, the 
radiation fields were laid off to scale, and 
calculations were made to determine the 
amount of radiation which would fall at 
certam points throughout the pel\ns 


of cones, or use of radio-transparent cones, 
changes m the direction of the beam of 
radiation, and the dose apphed per field, 
as well as the total vaginal dose for each 
method 

In order to compare the vanous plans, 
the nght side of Table II gives the distnbu 
tion of calculated doses of radiation Two 
different transverse levels were chosen for 


RADIATION DISTDIBUTJON 



Figures 2, 3, and 4 show the distribution 
of radiation throughout the pelvis for treat- 
ment Plans II, VII, and XII These are 
drawn so that the isodose hnes represent 
percentages of the total dose (measured in 
air) dehvered at the vagma by each scheme 
Diagrams of this type were drawn for ea^ 
of the plans studied, and from these the 
pertment data were derived for ^omp^son 
of the methods The left side of Table II 
shows variations in the method of ^eat- 
ment for one-, two-, and three-field techm« 
?he vanations include changes m quahty 
1 if3ue layer), alterations m size of 
£ld as determined by the mtemal diameter 


these calculations One of these is that of 
the external os The other is a transverse 
plane through the mtemal os The num- 
ber of roentgens reachmg the mid-hne is 
shown for each of the two planes in ques- 
tion Other additional pomts were selected 
for calculations Two of these are lateral 
to the rmd-hne and one is in the antenor- 
postenor duection Fmally, certam cnti- 
cal isodose levels were selected and ex- 
pressed m terms of threshold doses The 
distances lateral to or anterior and postenor 
to the mid-hne, at which those amounts of 
radiation feU, are given in centimeters for 
each of the two planes considered 
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r IS too much for the softer types of radia- 
tions, as fairly wide areas of probable ne- 
crosis are mdicated However, radiation of 
0 5 mm Cu h V 1 (140 kv , 25 mm Cu 
filter) yields no area of necrosis because of 
its higher value per TED 
The fourth scheme m this group utihzes 
a smaller cone (3 cm diameter), of trans- 


3 cm diameter with the lateral ones angu- 
lated at the rmd-pomt of the cervix Plan 

X utihzes a large central cone (4 cm diame- 
ter) with the lateral ones, of only 2 cm 
diameter, placed m the formces and angu- 
lated at the lateral edge of the cervix Plan 

XI uses a large central cone 4 cm m diame- 
ter, with two lateral cones 3 cm m diame- 


Oraph Showing Radiation Distribution for Three 
Intravaginal X-ray Treatment Plans at Transverse Plane 
Through Pelvis at Level of Internal Os 


15 
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" — PlanM-Two Fields- 
12000r Total Dose 
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0 2 5 b 

Distance Lateral to Midliue m Cm 
Fig 5 


parent type, and a wider angulation (3i 
instead of 20°) The quahty of radiatn 
IS the same as m Plan III With this pli 
the amount of radiation is not so great 
the points indicated as with the larg 
opaque cone angulated to a lesser degrc 
The thu-d section of Table II presen 
the data from four plans of treatment whi^ 
utilize one straight cone and two angulat 
ones (13) For the first three, the qualit 
dose, and angulation are kept constai 
but the size and position of the cones a 
^a^ed Plan IX calls for three cones 


ter angulated at a position 1 cm lateral 
to the external os Studymg the table, 
one sees that the overlappmg of Plan IX 
may be dangerous and that the spreadmg 
out of the cones, as m Plan X, does not 
yield very effective rachation at the level of 
the internal os Plan XII is essentially 
the same as Plan XI except that the dose 
delivered by each lateral cone is mcreased 
to 6,000 r (or 37 5 per cent of the total) and 
that the central cone remams at 4,000 r 
(25 per cent of the total) Even with this 
increase, there ivill probably be no necrosis. 
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The transverse planes through the pelvis dose, and the fourth was calculated to find 
shown are those at the level of the external the effect of a shaped cone 
os and the internal os The former is im- Fom the table one can see that, as dose 
portant because it represents the plane of is increased, the depth dose also increases 
limitation for mtravagmal treatment meth- Treatment schemes for such a method have 
ods That is, the dosages dehvered cannot been used and advocated for a total of from 
be earned above those which may cause 7,000 to 8,000 r (air) (8) Plan I repre 
necrosis here The plane through the m- sents this scheme at 8,000 r, no necrosing 
temal os is important because it represents dosages appear, but the depth dose lateral 
the effective plane Here caranoma of the to the mtemal os is not great Plan IT, 
cervix most often spreads laterally by di- for which 10,000 r (air) is calculated, shows 
rect extension or through lymphatics The a small area of possible necrosis but prob- 
dosages dehvered here should be kept be- ably could be used Because of the area of 
low those which rmght cause necrosis and probable necrosis m Plan III, m which 
yet he in the range that will control tumor 12,000 r (air) is simulated, it would be un- 
cells ivise to carr}’’ the dosage thus far if the as 

Because of the fact that threshold eryth- sumptions made as to predicted biological 
ema doses represent rather extensive as- reaction are correct Plan IV shows the 
sumptions so far as biological reaction is results from an oval cone (4 X 2 cm ) mth 
concerned (16), the actual roentgens at cer- the dose earned to 12,000 r Such a plan 
tarn pomts m the pelvis are presented rmght protect the area of the vesicovaginal 
These exclude any vanabihty of biological and rectovagmal septa and yet allow lat- 
reaction with quahty of radiation, but are eral spread of the beam (4) The cone 
accurate for comparmg radiation schemes simulated is opaque The figures indicate 
of the same quahty The points taken that this plan yields about the same results 
are those at the mid-hne, 2 cm lateral and as Plan II (a circular cone for 10,000 r) 
2 cm anteropostenor to the mid-hne, and lateral to the rmd-hne and appreciably less 
4 cm lateral to the imd-lme These four m the anteropostenor direction From 
pomts m the two planes mdicated represent these data, we may conclude that such one 
the areas most important m this type of field treatment plans with circular trans 
therapy parent cones are limited to a dosage level of 

The cntical isodose levels chosen are 8,000 to 10,000 r in air and that the area of 


those of 15, 7, and 4 threshold erjdhema 
doses These are considered as being mdic- 
ative of defimte biological reactions (1) 
Doses of 15 T E D or above may cause 
tissue necrosis and detnmental effects 
Doses from 7 to 15 T E D are adequate 


for tumor control without causing necrosis 
of normal tissue Doses of 4 to / TED 


are less than adequate, but are important 
because they may reinforce radiation de- 
livered through other treatment ports 
The first section of Table II describes 
four treatment plans which utihze one field 
centered on the cermx For these, a quahty 
of radiation which would 3ueld good pene- 
tration was assumed and a transparent 
cone of the largest possible diameter was 

sS^ulated The first three plans w^e pro- 
pped to show the effect of lanation of 


effective radiation extends for about 3 cm 
from the nud-lme at the level of the internal 
os 

The second section of Table II is pre- 
sented to show the effects when the higher- 
voltage radiations are sacrificed to achieve 
a greater angulation of the beam by lateral 
direction of the cone (13, 15) The first 
three schemes utihze an opaque cone of 
4 cm diameter, with an angulation of 20 
degrees in the horizontal plane Different 
qualities of x-rays are compared, the total 
dose delivered being kept at 12,000 r or 
0,000 r per field As the quahty of radia- 
tion IS increased, the penetrability is also 
mcreased, so that the dose reaching the 
deeper tissues becomes greater If vve con- 
sider it possible to translate the roentgens 
deluered into T E D , we find that 12,000 
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be debvered to tumors through, the mtra- 
vagmal ports The addition of this method 
to one’s armamentanum permits greater 
individualization of treatment methods 
From such procedures an improvement m 
chmcal results is to be expected 


summary 

1 The distributions of radiation for 
twelve practical plans of mtravagmal x-ray- 
therapy were calculated from pubhshed 
depth-dose data 

2 The effects of variation m size, shape, 
t)T)e, direction, and combmation of cones 
were studied 

3 The variations m radiation distnbu- 
bon were evaluated upon the basis of roent- 
gens dehvered to certam pomts m the pelvis 
and also upon the basis of expected biologi- 
cal response 

4 Conclusions are drawn from these 
studies that mtravagmal cone therapy may 
well be a useful tool m the treatment of 
carcmoma of the cervix W ithm its hmita- 
tions it can be expected to contribute to 
better results m the treatment of cervical 
cancer by irradiation methods 
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DISCUSSION 

(Papers by W W Wasson and J F Nolan and 
Wm Stanbro) 

Arthur W Erskme, M D (Cedar Rapids, 
Iowa) It has now been demonstrated theoreti- 
cally, experimentally, and chmcally that the most 
effective means of destroying the primary tumor 
m cancer of the cervix is by the direct application 
of \-rays (the so called transvagmal or intra- 
vaginal method) The chief objection to the 
method is the difficulty of exposing a sufficiently 
large field The great advantage of the multiple- 
field method is that a large area can be exposed 
through a small mtroitus For example, if the 
mtroitus will only admit a speculum with a cir- 
cumference of 12 cm , it is possible to expose a 
total area 7 5 cm by 6 4 cm , as shown in Figure 
1 (This is not the way Dr Wasson does it, but it 
could be done this way and I selected this position 
of the five fields smee they expose a rectangular 
field, which is desirable because it ensures ade- 
quate dosage to the lateral vaginal fornices, and 
since they show maximum overlapping ) This is 
a much larger field than can be adequately ex- 
posed by anj other method through such a small 
mtroitus 

An objection vhicli might be made to the use 
of overlapping fields is that thej produce m- 
cquahtj of distnbution In order to talk m- 
teUigoiith ibmit this I had some nicasiireincnts 
made Milli the chamber at the points A, B, C, D, 
and E, as indicated on Figure 1 The results’ are 
shown in Tables I and II For Table I the cham- 
ber was barcl} submerged For Table II it was 
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and this redistribution of the doses yields a energy to the lateral parametria to control 
much more effective spread of radiation at groivmg cancer cells even when the amount 
the level of the internal os of radiation dehvered at the portal of entry 

In order to compare the one-, two-, and is earned to its maximum The method 
three-field schemes which could be used could well be used, however, at a lower 
without danger accordmg to these calcula- dosage as a prelunmary to radium implan- 
tions. Figure 5 was prepared This graph tation This would brmg about the effects 
indicates vanous isodose lei'els and their of pnmary regression and control of infec- 
possible biological effect on one co-ordmate tion mentioned before In cases of earn 


and the position of those isodoses lateral to noma of the cervical stump, where radium 
the mid-hne at the level of the mtemal os implantation is difficult, this method would 
on the other co-ordinate Plan II, which perhaps provide a better Geld of radiabon 
is a one-field scheme earned to 10,000 r, (2) The two-field method of irradiation 
shows no necrosis in the cervLX at the level is obviously inadequate for the control of 
of the internal os, but a sharp fall m the tumor cells confined to the cervLx itself 
amount of radiation m the area of the para- If, however, one considers the isodose shape 
metnum Plan XII, which is a three-field for such a treatment method, and those for 
method earned to 10,000 r, mcreases the a combination of mtracemcal tandem and 
effective radiation m the cervLX itself but mterstitial needles (9), one is struck by the 
maintams the lateral spread of Plan VII idea that they would well complement one 
One must be careful m drawing conclu- another The facts that the mtravagmal 
sions from a work of this sort that is based cones contnbute their greatest dose at the 
entirely on calculations, which admittedly vaginal mucosa, and the long radium 
may not be basically absolute We must sources contnbute theirs at the mid 
reiterate that the factors taken to translate portion of their lengths, result m a spa 
the calculated figures into a common de- tial separation of the portals of entry or 
nommator, which would mdicate expected limitmg pomts so far as maximum dose is 
biological reaction, may be mexact Fur- concerned It is qmte conceivable that, 
thermore, the styhzed treatment plans con- with a combination of these two types of 
sidered here could hardly be dupheated therapy, the energy^ dehvered by each 
under actual treatment conditions m all could be kept below the level that would 
patients Distortion and fixation of the cause dangerous necrosis, and yet more 
vagmal walls may interfere with msertion of effective radiation would be dehvered 
vagmal cones If, however, one considers throughout the pehus than with one of the 
the shape of the radiation distnbution methods alone Since the energies of the 
curves which have been prepared for these x-rays considered m the present calculations 
comparisons, and not the numerical results, are so different from gamma radiations, no 
one finds that certam concepts are borne attempt has been made here to predict the 


out These concepts are important m the 
consideration of this type of therapy from a 
chmeal pomt of new These may be dis- 
cussed as follows 

(1) The one-field treatment plan with 
optimum physical factors is limited, so far 
as dosage is concerned, by the reaction at 
the level of the external os, which repre- 
sents the portal of entry The field of 
mdiation is essentially similar to that from 
an mtracemcal tandem 

rangement for radium Such a one-field 
SSnt method does not pronde enough 


biological reactions which would result 
from such a combined treatment method 

(3) The radiation distribution for the 
three-field method of treatment would seem 
to be as effective as that obtained from 
intracavitary or interstitial radium applica- 
tions Intravagmal roentgen treatment 
earned to its maximum limit could be used 
ivithout radium 

(4) The most promising concept that 
this study teaches us is that considerable 
vanations of treatment methods are pos- 
sible, and effective amounts of energy' may' 
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Fig 3 Diagram showing four overlappmg rectangular 
fields 

It IS apparent that there js now a great deal of 
interest in the transvaginal method and that 
many, perhaps most, of you will soon be using it 
Those of us who have been using one or another 
modification of the method for several years 
would indeed be remiss m our duty if we failed to 
point out now some of the pitfalls that have beset 
us and to urge you to control your imtial en- 
thusiasm, to make complete exanunations and 
careful classifications, to keep decent records, and 
above all to avoid the dangers of over-dosage, 
which, as Dr Wasson has pointed out, are real 
Finally, this rather elementary study of 
scattering and distribution of the x rays used in a 
technic something hke the one used by Dr 
Wasson justifies the following conclusions 

1 The distribution over the entire combined 
field both at the surface and at a depth of 3 cm is 
nearly enough uniform, and is espeaally good at 
the edges of a rectangular field 

2 The depth dose percentage at 3 cm is 
higher than it needs to be 

3 Softer rays produced b> lowenng the 
loltage, or preferably by using less filter, would 
be better (theoretically) 

•1 Diminishing the depth-dose percentage bj 
shortening the anode skin distance as well as 
using softer rays would, theoretically at least, im- 
pro\ e the method 

3 The possibilities of exposing four adjacent 
rectangular fields should be explored first by 
laboraton cxpenmentatioii, and, if the results 
justifi It clinicnWj, 

Axel N Ameson, MD (St Louis, Mo) 
From the program at this meeting, as well as from 
pniate discussions, it is etident that there is great 
interest in inttavagmal treatment with \-rays 
That intertst has been stimulated b\ Dr Wasson, 
Dr Erskmc and man\ others It has been mv 
good fortune scrcral times to discuss with Dr 
Nolan the problems m his paper kt the outset it 
nni aj.pcar that he has presented complicated 
data He has used complicated data to explore 
different possibilities for intraiaginal x-rais 


The result has been a contribution toward simpli- 
fying procedures that can be used 

The usefulness of intravaginal x-rays can best 
be shown on the basis of clmical results To be 
sure, the amounts applied intravagmally must be 
correlated and integrated with x-rays admin- 
istered externally, and with radium apphed to the 
cervix and uterus We have in intravaginal x-ray 
therapy an added tool for increasing materially 
the amount of radiation falling upon the cervix 
itself The rate of administration can be varied 
over a wide latitude It has been pointed out that 
we may expect better regression and more favorable 
control of infection It is also obvious that intra- 
vaginal x-rays can be used to increase the effective 
radiation throughout the tumor-beanng region 

Mention should also be made of additional uses 
for intravaginal x-rays Vanous t 3 'pes of lesions 
occur within the vagina Some are primary, and 
others are metastatic from cervical or from corpus 
cancer 

Both essayists are to be congratulated It is 
wholesome to see work directed toward exploring 
different possibihties for this method of treatment 

Dr H J TJUmann, M D (Santa Barbara, 
Calif ) I would hke to ask Dr Nolan, first, if 
this 16,000 r IS the tissue dose in the region of the 
cervix or parametnum I want to get it clear 
whether he referred to the surface dose of aU ports 
added together or whether he referred to a true 
tissue dose I also want to in quire, whether, where 
this dose has been given, he adds radium I am 
not sure that I heard whether or not this was done 

I want to add one pomt to the discussion, and I 
feel very strongly about it It is that no one 
should gam the impression from these papers that 
cancer of the cervix can be treated at a kilo- 
voltage of 140 or less One should not treat 
cancer of the cervix with equipment limited to 
less than 200 kilovolts For portions of the treat- 
ment where 140 kv is indicated, this is available 
with the same machine, but one should not be 
liimted to 140 

Harry H Bowing, M D (Rochester, Minn ) 
My chief interest in this techmc concerns the 
adequate treatment of the involved penpheral 
lymph nodes in cases of caranoma of the ceiv^ix 
For example, the primary lesion of an average 
stage 3 carcinoma of the cervix can be rather 
promptly controlled by intracavitary radium 
therapy and supplemental roentgen therapy, 
however, the control of the invohed penpheral 
lymph nodes remains a problem for the thera- 
peuUc radiologist The various methods of 
intraxmgmal roentgen therapy may furnish an 
additional port of entry for roentgen ravs and 
thus increase the total depth dose 

I hope these workers will extend their interest 
in obtaining if the\ can, an increased depth dose 
in the fields of penpheral node involvement 
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Fig 1 Diagram shomng size of total field exposed 
bj five overlapping fields 3 75 cm in diameter Letters 
indicate points at which tissue dose was measured 


Table I Tissue Dose at Surface per 100 r (meas- 
ured m air) to Each of Eixe Fields* 


Posi- 

tion 

of 

Cham- 

ber 

1 

2 

3 

4 

5 

Total 

A 

118 0 

31 5 

31 5 

31 5 

31 5 

244 0 

B 

100 0 

100 0 

100 0 

19 6 

19 5 

367 0 

C 

39 0 

98 5 

98 5 

19 5 

19 5 

276 0 

D 

110 0 

110 0 

31 5 

19 5 

19 6 

290 5 

E 

39 0 

110 0 

31 5 

19 5 

19 5 

219 5 


• 200 lev , 35 cm A S D filter 0 6 mm_ Cu 

h X 1 0 9 mm Cu diameter of circular fields 3 76 cm 


submerged to a distance of 3 cm In both cases 
100 r as measured in air was given to each of the 
five fields without moxang the chamber The 
following factors were used 200 kv 20 ma 
copper filter 0 5 mm , 35 cm anode skin distance, 
hvl 0 9 ram copper, diameter of circular fields 
3 75 cm 

In Table I jou might expect point B to recene 
three times the dose recened at point because 
it lies within the orcumference at three fields 
What actuallj happens, as shown on the first line 
of the table, is that the 100 r gnen to point A 
(measured in air) is increased bv back scatter to 
118 but point A also receues about 31 r from 
each of the surrounding fields so that the total 
tissue dose to point A is 244 r Point B receives 
lOG r from each of the fields 1, 2 and 3, but onlv 
19 5 r bv scattering from fields 4 and o so that the 
total IS onlv o57 r The differential between the 
urn and minimum dose received at anv 
art of the surface ,s small (the ratio being about 

* inur ol 

excessive dmphragmmg 


Table II Tissue Dose at 3 Cm Depth per 100 r 
( measured m air) to Each of Fn’E Fields* 


Position 

of 

Chamber 

1 

2 

3 

4 

5 

Total 

A 

86 5 

43 5 

43 6 

43 5 

43 5 

260 5 

B 

71 0 

71 0 

71 0 

23 5 

23 6 

260 0 

C 

62 0 

79 0 

79 0 

15 5 

16 6 

251 0 

D 

so 5 

86 5 

19 6 

15 5 

19 5 

227 6 

E 

02 0 

79 0 

31 0 

15 5 

31 0 

218 0 


* 200 kv 35 cm A S D filter 0 5 mm Cu , h vJ 
0 9 mm Cu, diameter of circular fields 3 75 cm 


^ — — 7 cm, > 





5,5* ctn T 

1 


Fig 2 Diagram showang four ad;acent rectangular 
fields 


Table II shows a surpnsingly large total depth 
dose percentage because scattering is at a mas 
mum at a depth of 3 cm , with this hardness The 
surface dose at point C which is just at the edge 
of the fields at the surface is 275 r, but the depth 
dose is 251 r because, due to the divergence of 
the beams, the point then lies well within the 
circumference of the two beams The large depth 
dose undoubtedlv explains the frequenev' of proc- 
titis It might be better to use somewhat softer 
raj s, possiblj with a h v 1 of aboutO 5 mm copper, 
this hardness produces maximum back-scatter 
It is now possible to obtain tubing of an} re 
quired shape for the penscopic intracavitar}' 
cone I suggest that somebodv tr}" expenmentall) 
four oblong fields If the introitus will only ad 
mit a speculum with a circumference of 12 cm, 
one could use a rectangular tube 2 5 X 1 5 cm 
If four fields could be accurateh exposed, as 
shown m Figure 2 it would be possible to treat a 
total field 5X7 cm There w ould of course be 
some danger of overlapping the four fields, as 
shown in Figure 3, which would produce an over 
exposure of the central centimeter but wath care 
and the use of the penscopc this danger would be 
minimized Even though the fields were over 
lapped so that the central centimeter ricened 
four exposures the ratio between the maximum 
and minimum dose would not be more than two to 
one 
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cervical radium Climcally it would be unwise to 
depend on this or any other single treatment 
method, since results from a combination of treat- 
ment methods are usually superior in a wider 
range of patients We have made no bnef for 
the exclusion of other treatment methods m favor 
of intravagmal x rays, although in some clinics 


external and mtravaginal \-rays are advocated in- 
stead of external x-rays and intracavity radium 
In our own experience we have found that intra- 
vaginal x-rays may be combined with other 
methods of treatment (external x-rays plus intra- 
cervical and parametnal radium) to yield im- 
pressive prehminary results 


SUMARIO 

Calculo de la Dosis an la Roentgenoterapia Intravagmal 


Tomando los dates pubheados acerca de 
profimdidad-dosis se calctdd la distnbu- 
a6n de la irradiacidn con doce planes facti- 
bles de roentgenoterapia mtravaginal, con 
uno, dos y tres campos 

Estudidronse los efectos de la vanaadn 
en tamano, forma, tipo, direcadn y com- 
bmaadn de conos 

Avaludronse las vanaciones en la dis- 
tnbuadn de la radiaadn, tomando por base 
los roentgens entregados en aertos puntos 


de la pelvis y tambi6n la respuesta bioldgica 
esperada 

El concepto denvado de este estudio que 
mds promete es que es posible mtroduar 
considerables vanaciones en las tdcnicas 
terapduticas, y que pueden Uevarse a los 
tumores dosis efectivas de energfa por 
vfas mtravagmales La adicidn de esta 
tdemea al arsenal dispomble permite una 
mdividuabzacidn mayor del tratamiento y 
debe conduar a un mejorarmento de los 
resultados cllmcos 
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J A del Regato, M D (Columbia, Mo ) I am to stress certain points very briefly First, in re 
glad to be able to participate in the discussion of gard to diagnosis, and second, selection of method 
this very important subject I w ould like to Let us not distort our perspective so that we see 
point out that the dosage calculations of Drs only one method of treatment, it ma\ be surgerj , 
Nolan and Stanbro are based on consideration of it may be radium, it maj be mtra vaginal x rajfs, 
transvaginal roentgen therapj alone They have or it may be a combination of all of them, 
shown that with the use of a large speculum the Now just a word with regard to the radiation 

irradiation is greater in the mid-hne and that it dosage The interest shown here creates in my 

rapidly decreases toward the wall This would mind a little fear that we may overdo the dosage 
imply a condemnation of the use of this ty pe of of radiation, and that we may throw disrepute on 
transi aginal roentgen therapy in favor of the use a fairly good method, for I hai e found that it is 
of smaller metal cylinders directed to coier alter- easy to get an over dosage by the intrairngma! 
natively both sides of the pelvus and the cervix method The r’s, you know, shp in there so 
One can, of course, irradiate the parametria and easily that it is astonishing And I have had de 
ev^en the pelvnc wall with the use of a narrow layed results, I have had delayed necrosis some 
transvaginal beam, but the argument is that such two months after the second senes I have found 
approach would not achieve a homogeneous that when we go to a 5,000 or 6,000 r tumor 
irradiation of the diseased area, nor a sufliaent dose — I repeat, tumor dose — then it is wise to be 
one One cannot accurately include an entire careful about its repetition — very careful about its 
caranomatous parametnum in a narrow beam of repetition Again, in regard to tumor dose, we 
radiation 3 cm in diameter We consider this a should calculate the dosage from each cone and 
futile attempt without precision not add the r output from all the cones together 

The success of radiotherapy of cancer depends and consider that the tumor dose 
on the ability to distribute a necessary minimum Today, apparatus is becommg more readdj 
of radiations as homogeneously' as possible available to us, and one of these days, I think, we 
throughout the tumor area m order to dimmish will hav e tubes that will giv'e us a greater r output, 

the untoward eflfects on the normal structures so we will be able to give this treatment ade 
In the treatment of caranoma of the cervix, this quately and rather quickly 
cannot be accomplished with external irradiation 

alone (with 200 kv ), and an internal treatment is Dr Nolan (closing) There have been several 
necessary as a complementary phase Hence, questions raised which have to do with the rela 
transvaginal roentgen therapy should be used to tionship of the calculations performed and their 
assure its best possible adaptation to the external clinical apphcation Such questions as, 
pelvic irradiation We tiunk that this is best ac- were simulated doses presented for total plans of 
comphshed with the use of a large speculum with treatment rather than for each field (as is the 
transparent walls We have treated over 200 more accurate and accepted maimer) ?” and “Are 
consecutive cases of carcinoma of the cervix by additional external x-rays and intracervical 
transvaginal roentgen therapy following external radium advocated? ’ indicate need for further 
irradiation, in no case was it necessary to use a explanation 

speculum less than 3 8 cm m diameter Our field yyrg must reiterate that this work was done in 

opens to a circle 6 cm in diameter at the level of order to explore the possibilities of intravagwal 

the cervix and consequently assures irradiation of x-ray' therapy alone The technics of calculation 
formces and part of the parametria, onr speculum necessitated certain set conditions in the place 
provides protection for the vulva and also for the nient of each cone m relationship with the geogra 
bladder and rectum, if it is indicated pjiy of the upper vagina We admit that in prac 

I would like to congratulate Drs Nolan and tice this accuracy' cannot be obtained and there 
Stanbro on their serious attempt to evaluate the naay well be ov erlapping of the fields and re 
different methods of transvaginal roentgen irradiation of folds of v aginal mucosa which are 
therapy, but I would like to re-emphasize that j,ot displaced from the beam Howev er, in order 
any such attempt would hav e to consider their to simplify each sty hzed treatment plan for pur 
value in association with the external irradiation poses of comparison the doses assumed were 
of which they are intended to be a complement designated bv the amount to w hich the upper 

vagina was exposed in the whole treatment 


Dr WaBSon (clostng) I wish to thank the 
8,cciissants. and to express m\ appreciation of 
Dr Nolan’s calculations and those of Dr Erskine 
tL &al technic which ultimately will be worked 
out vSl result from the mvestigabons of such men 

, KXoa...* .bo". I do 


scheme. These doses were taken as air measure 
ments In clinical application it is necessary to 
individualize each treatment scheme and to 
regulate the actual exposures by observation of 
the reactions to each treatment 
As far as additional methods of irradiation are 
concerned no attempt was made m these calcula- 
tions to add the effect of external x rays or inter- 
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Fig 1 Small oesophageal-pharyngeal diverticulum 


division of the recurrent laryngeal nerve 
Herniation of the pharyngeal mucosa oc- 
curs between these muscles, which differ 
from each other in their innervation, 
physiologically, and morphologically 

In the early stage of the development 
of a pouch of this nature, symptoms are 
referable to derangement of the sphinctenc 
operation of the cncopharyngeus, and the 
patient complams of mild dysphagia 
This dysphagia may be present for a long 
time before a pouch is fully formed In 
this early stage there is spasm of the strong 
spluncter guardmg the oesophageal onfice , 
consequently, two divisions of the cnco- 
pharyngeus become separated, and the 
phar^mgeal mucosa commences to herniate 
in the interval tliat is formed Figure 1 
illustrates a verj’’ early, and therefore 
small, diverticulum 

WHien the pouch is fully formed, sjrnip- 
toms are dysphagia, audible gurgling due 
to the displacement of air in the pouch, 


excessive sahvation, and regurgitation of 
unaltered particles of food At a later 
stage a large pouch causes marked con- 
stnction of the upper end of the oesophagus 
by direct pressure There is pronounced 
dysphagia for sohds and hqiuds The 
oesophageal onfice is much distorted 
Figure 2 illustrates a large diverticulum 
The demonstration of these pouches is 
usually a very simple radiological pro- 
cedure In the last two years we have 
seen 22 of these in our practice, an in- 
cidence of 0 11 per cent They are not a 
medical ranty 

DIVERTICULA OF THE THORACIC 
OESOPHAGUS 

Diverticula of the oesophagus are usu- 
ally seen immediately below the bifur- 
cation of the tracliea and in the low er two 
inches To those situated belon the bi- 
furcation of the trachea Kragh (G) gave 
the name ‘ ‘tuberculous pouch” This term 


' Diverticula of the Foregut' 

DIGBY WHEELER, M A , M D , C M , M R C S (Eng ), L R CJ (Lon ), FJR (Lon), FJl CJI 

Winnipeg, Manitoba 

E mbryologically, the foregut is de- consider this to be the simplest and the 
fined as being that part of the gastro- best classification The pmnar}^ diver 
intestinal tract which is proMtnal to the ticula are those which occur without ob 
ampulla of Vater In other words, the nous cause Their walls are formed by the 

foregut mcludes the phaiym., the oesoph- mucosal and submucosal coats Sec- 
agus, the stomach, and the duodenum ondary diverticula are those haiung an 

The distal inch of the oesophagus, the obvious cause, with walls consisting of all 
stomach, and the duodenum are supphed coats of the bowel 
by the coehac axis Synonymous terms used b)’’ various 

The workers of the Medical Faculty authors for primary diverticula are “false" 
of the Umversity of Mamtoba have always and “congemtal” , forsecondarj’^ diverticula, 
shown an mterest m diverticula Grant “true” and “acquired ” The terms "pul 
(1), while Professor of Anatomy, published sion” and “traction,” as apphed to dim- 
the first of his studies on duodenal divei' ticula, only confuse the issue, as it males 
ticula, based on cadaver matenal Mac- little if any difference chmcally whether 
Lean (2) was one of the early operators and the sac has been pushed out or pulled out 
was the first to remove a poudi imbedded I shall consider diverticula m the fol 
in the head of the pancreas The ivnter lowmg order (i) oesophageal-pharyngeal 
(3) has presented two papers deahng with diverticula , (u) diverticula of the thoraac 
the radiological aspects, the last report oesophagus, (m) diverticula of the stom 
being in 1935 ach, (iv) duodenal diverticula 

Smce 1935, as our expenence has m- 

creased, we have observed a not mcon- oesophageal-pharyngeal diverticuia 
siderable number of diverticula of the Raven (5) has presented an excellent 
foregut The great majority of them study on oesophageal-pharyngeal diver 
have been mcidental findmgs m routme ticula and I am indebted to him for the 
banum exammations Those at the oesoph- anatormcal details These diverticula are 
ageal-pharyngeal junction and some of usually situated posteriorly They have 
the oesophagus have been demonstrated been erroneously described as oesophageal 
as the result of an exammation specifi- Actually the pouch is a prolapse of the 
cally directed to that part The frequent pharyngeal mucous membrane between 
demonstration of these lesions by our the two different sets of musculature corn- 
group is perhaps attnbutable to the fact pnsmg the cncopharyngeus This muscle is 
that we are “diverticula conscious ” composed of an upper superficial constrictor 

"Despite the large number of papers, portion, which is part of the mam pharyn- 
mauy of recent date, deahng with these geal constrictor musculature and derives 
diverticula, there still exists considerable its nerve supply from the pharyngeal 
confusion as to their classification, cause, plexus The rest of the cncopharyngeus 
and clinical importance The descnptive is composed of a lower, deeper sphmctenc 
term used by one author has apparently muscle, which blends posteriorly with the 
an entirely different meanmg when used by musculature of the oesophagus, formmg a 
second Odgers (4) divides all diver- strong sphincter, and is inneri'^ated by 
into primary and secondary and I several small branches from the inner 

the Deparunent Con- 

of Radiologj . Havana, Cuba, Nov 1. - 
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Fig 2 Largo oesophageal phar>ngeaJ diierticulum 


IS unfortunate It is quite true that a 
number of these diverticula are seen in 
assoaation with a tuberculous lymphad- 
emtis, but many occur m patients m whom 
tuberculosis does not exist The pouches 
are small and corneal m shape with an 


oval orifice, and the long axis of the pouch 
runs obhquely upwards or downwards 
The wall of the pouch often shows much 
irregularity These diverticula may be 
single or multiple We have seen 6 exam- 
ples m the last two years They have 
been found m the course of some 20,000 
routme barium exammations, an mcidence 
of 0 03 per cent Figure 3 illustrates the 


radiological appearance 

In the same senes, 3 cases of diverticula 
of the lower end of the oesophagus hai’^e 
been observed, an mcidence of 0 015 per 
cent It IS said that a history of cardio- 
spasm can usually be ehated in these 
cLes but such a history was ob^ed m 
^y ’one of our cases The pouch is usu- 

au/fusifonn Figure 4 illustmtes a diver- 

UcJlum m this position In this par 


ticular case, though the lesion was an 
madental findmg and the patient had no 
symptoms referable to it, the hand of the 
surgeon could not be restrained 

DIVERTICULA OF THE STOMACH 

Our mcidence of diverticulum of the 
stomach is 0 1 per cent, a somewhat lower 
figure than that recorded by other authors 
as reported by Frank (7) These diver- 
ticula have aU been found at the cardiac 
end of the stomach on the lesser curvature 
The symptomatology is qmte incon- 
clusive Indeed, it is doubtful if any 
complaints at all can be explamed on the 
basis of these diverticula It is empha- 
sized that they are an incidental findmg m 
the radiological examination Figure 5 
demonstrates a diverticulum of the stom- 
ach 

DrV'ERTICULA OF THE DUODENOTI 

Grant, in his study of cadaver material, 
showed a percentage incidence of 11 3 for 
duodenal diverticula This is higher than 


,'ot -JO 
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Figs 0 and 7 Two examples of duodenal dive'ticuln 


any symptoms can be attnbuted to them 
No complete case of obstruction of the 
ducts of the pancreas or liver is on record, 
and only m some cases has a partial ob- 
struction been noted It would appear that 
the important considerations are the im- 
bedding of the diverticulum in the pan- 
creas and the presence or absence of free 
drainage \\rhen these diverticula give 
trouble, it is usually because of mflam- 
mation of the wall, which is of extremely 
rare occurrence 

CONCLUSIONS 

1 Diverticula of the different portions 
of tlie foregut have been described and 
illustrated 

2 The inadence of the various diver- 
ticula IS given 

3 With the exception of the dn er- 
ticula at the pharyngeal-oesophageal junc- 
tion, tliey are usually inadental findings 

4 The oesophageal-pharjmgeal dner- 
ticula produce definite svmptoms The 
others are practically asjTnptomatic 

'i Diverticula of the lower oesophagus 


are important ivhen instrumentation is 
contemplated 

6 Because diverticula are so readily 
demonstrated by x-ray, their sigmficance, 
except for the oesophageal-pharyngeal 
type, has been greatly exaggerated 

103 Medical Arts Bldg 
Winnipeg Manitoba 
Canada 
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Fig 5 Diverticulum of the stomach 


the percentage 1 42, quoted by Baldwin, 
and 3 3, quoted by Lmsmayer In con- 
sidenng the frequency of diverticula as 
demonstrated by \-ray examination, we 
encounter a wide vanation in percentages 
One would not expect so high a percentage 
as IS found m cadaver material for two 
reasons First, the age incidence of the 
cadaver group would certainly be higher 
than the age incidence of the patients 
presenting themselves for routine gas- 
tro-mtestinal examinations Secondly, 
it is obvious that to fill a duodemun 
with paraffin and then to open the 
duodenum and search for pouches is a 
more accurate and certam method than 
nsuahzation with the aid of an opaque 


medium Case (8), in a senes of 6,847 
consecutive banum meal studies, demon- 
strated duodenal diverticula m 1 2 per cent 
of cases, Andrews’ (9) percentage was 0 IS, 
and that of Spnggs and Marxer (10) 3 8 


)ur madence as determined by receiving 
he reports on the last 20,000 banum 
enes is 5 1 per cent This is somewhat 
ower than the incidence previously re- 
jorted when a smaller senes was renewed 
t IS pointed out that m the compilation 
these statistics only diverticula of the 
inmary type were considered, 
av those ansmg from the second, third, 

S’ fourth portions of the duodenum ho 


case of secondary diverticulum, pouclung 
of the duodenal cap, the result of stenosis 
due to an ulcer, has been mcluded 
Included in our group of primary diver- 
ticula of the duodenal loop are diverticula 
of all sizes, some very small, no larger than 
a pea, and some very large A number 
of the diverticula anse adjacent to the am 
pulla of Vater Care has been taken not 
to include dilatation of the ampulla as a 
diverticulum It is again pomted out 
that secondary diverticula have not been 
included m the study 

Primary diverticula of the duodenum 
have the foUowmg charactenstics 

1 They are found only in the second, 
third, and fourth portions of the 
duodenum 

2 They are found on the inside of the 
duodenal loop and are therefore in 
relationship to the head of the pan- 
creas 

3 They are often multiple They are 
often seen as goblet-shaped pro 
trusions of the mucous membrane, 
commumcatmg with the lumen of 
the duodenum by a narrow neck 

4 They vary m size from that of a 
small pea to that of a walnut 

5 They are more frequently seen 
after the fifth decade 

Figures 6 and 7 demonstrate diverticula 
of the duodenum 

One would expect considerable patho- 
logical disturbance to be assoaated with 
duodenal diverticula, both because of 
their frequently large size and because 
they are situated on the inside of the duo- 
denal loop Here they may produce sten- 
osis of the duodenum, affect the bile ducts, 
or irntate the pancreas The absence of 
inflammatory processes is probably due to 
(a) sterility of the duodenal contents, (l>) 
the retroperitoneal position which allows for 
them distention , (c) free dramage back into 
the bowel 

Despite the frequency of these diver- 
ticula and the fact that they are often 
1 er>^ large, it is surpnsmg how infrequently 
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Figs 6 and 7 Two examples of duodenal dive'ticula 


any symptoms can be attributed to them 
No complete case of obstruction of the 
ducts of the pancreas or hver is on record, 
and only in some cases has a partial ob- 
struction been noted It would appear that 
the important considerations are the im- 
bedding of tlie diverticulum m the pan- 
creas and the presence or absence of free 
dramage When these diverticula give 
trouble, it is usually because of inflam- 
niation of the wall, which is of extremely 
rare occurrence 

CONCLUSIONS 

1 Diverticula of the different portions 

^ foregut have been described and 
Illustrated 

2 The incidence of the various diver- 
ticula is giien 

3 With tlie exception of the duer- 
cula at tlie pharjmgeal-oesophageal junc- 

tion, th^ey are usually inadental findings 

The oesophageal-phar^mgeal di\ er- 
ticula produce definite symptoms The 
others arc practically as^nuptomatic 
o Diverticula of the lov cr oesophagus 


are important when instrumentation is 
contemplated 

6 Because diverticula are so readily- 
demonstrated by \-ray, their sigmficance, 
except for the oesophageal-pharyngeal 
type, has been greatly exaggerated 

103 Medical Arts Bldg 
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Canada 


REFERENCES 

. ^ J C B Duodenal Diverticula T 

Anat 57 357-359, 1922-23 

2 MacLean N J Diverticulum of the Duo- 

denum with Report of a Case m Which the DiverUc 
ulum W^as Imbedded in the Head of the Pancreas 
Surg Gjnec &. Obst 37 6-13, July 1923 

^ j Diverticulum of Duodenum 

Canad M A J 39 214—219 September 1938 

4 Odgers P N B Duodenal Divcrticulosis 

Bnt J Surg 17 592-618 Apnl 1930 ^I'^uiosis 

5 Raven R W Diverticula of Pharynx and 
Oesophagus Lancet 1 1011-1015 Maj 13 1933 

6 Kragh, j Acta oto-Hrynig 4 49 1922 

7 ^RA^tK L L DiverUculum of Stomach Am 
J Roentgenol 52 ol 1-513 November 1944 

1^, Diverticula of Small Intestine 
?403"lT69\^r27 J A M A 75 

J A\l^r“7rf309^-13?0 Oct ^^1^21' 

Dixcrticula Bm m"^J° I'^IS^IS 4 ° Jan 
Quart J Med 19 1-34 October 1925 


4S0 


Digby Wheeler 


October IW7 



Fig 5 Diverticulum of the <itomach 


the percentage 1 42, quoted by Baldwin, 
and 3 3, quoted by Lmsmayer In con- 
sidering the frequency of diverticula as 
demonstrated by \-ray examination, we 
encounter a wide vanation in percentages 
One would not expect so high a percentage 
as IS found m cadaver matenal for two 
reasons First, the age mcidence of the 
cadaver group would certainly be higher 
than the age mcidence of the patients 
presenting themselves for routme gas- 
tro-mtestmal exammations Secondly, 
it IS obvious that to fill a duodenum 
with paraffin and then to open the 
duodenum and search for pouches is a 
more accurate and certain method than 


visuahzation with the aid of an opaque 
medium Case (8), m a senes of 6,847 
consecutive banum meal studies, demon- 
strated duodenal diverticula m 1 2 per cent 
of cases, Andrews’ (9) percentage ^as « JS, 
and that of Spnggs and Marxer (10) 3 8 
Our mcidence as determined by reviewing 
the reports on the last 20,000 banum 
senes is 5 1 per cent This is somewhat 
lower than the mcidence previously re- 
ported when a smaller senes was reviewed 
It IS pomted out that in the compilation 
f +hpse statistics only diverticula of the 
^ tvoe were considered, that is to 

^^Sse^nsmg from the second, thud, 
S’ fSport.on.oI the duodenum No 


case of secondary diverticulum, pouching 
of the duodenal cap, the result of stenosis 
due to an ulcer, has been included 

Included m our group of primary diver- 
ticula of the duodenal loop are diverticula 
of all sizes, some very small, no larger than 
a pea, and some very large A number 
of the diverticula anse adjacent to the am 
pul la of Vater Care has been taken not 
to include dilatation of the ampulla as a 
diverticulum It is again pomted out 
that secondary diverticula have not been 
included m the study 

Primary diverticula of the duodenum 
have the followmg characteristics 

1 They are found only m the second, 
third, and foiirth portions of the 
duodenum 

2 They are found on the mside of the 
duodenal loop and are therefore m 
relationship to the head of the pan 
creas 

3 They are often multiple They are 
often seen as goblet-shaped pro 
trusions of the mucous membrane, 
conunimicatmg with the lumen o 
the duodemun by a narrow neck 

4 They vary in size from that of a 
small pea to that of a walnut 

5 They are more frequently seen 
after tlie fifth decade 

Figures 6 and 7 demonstrate diverticula 
of the duodenum 

One would expect considerable patho- 
logical disturbance to be assoaated with 
duodenal diverticula, both because of 
their frequently large size and because 
they are situated on the mside of the duo- 
denal loop Here they may produce sten- 
osis of the duodenum, affect the bile ducts, 
or untate the pancreas The absence of 
inflammatory processes is probably due to 
(a) stenhty of the duodenal contents, (^’) 
the retroperitoneal position which allows for 
their distention , (c) free drainage back mtc 
the bowel 

Despite the frequency of these diver- 
ticula and the fact that they are often 
1 er>' large, it is surpnsmg how infrequently 
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C ERTAINLY THERE IS nothing ncw in the 
idea of using an \-ray beam of essenti- 
ally a single wave length (monochromatic) 
in contrast with the usual beam of many 
wave lengths (polychromatic) m the vari- 
ous branches of radiography, mcludmg 
roentgen diagnosis In the high state of 
development of this science in the hands 
of roentgenologists to the point of de- 
lineation of extraordmanly fine detail, the 
question is naturally asked, what is to 
be gamed? It seems of mterest to give an 
account of a renewed experience of several 
years, particularly dunng the war, with 
monochromatic radiography For this 
subject crops up anew as the result of a 
newly developed microradiography, m 
which radiographs of small objects are 
photographically enlarged up to 300 or 
400 diameters Therem hes the cntical 
test of monochromatic vs polychromatic 
teclmic 

A brief review of the principles of x-ray 
spectroscopy wiU sufiice as a basis for con- 
sideration of monochromatic radiography 
1 At all voltages and with x-ray tube 
targets of all chenucal elements, a general 
or contmuous spectrum characterizes the 
radiation generated It is only above a 
certam critical voltage that the character- 
istic hne spectrum of the target element 
IS generated Thus, at all voltages below 
69,300, the tungsten target tube generates 
in the range of shortest wave lengths only 
the contmuous or polychromatic beam with 
a short wave-length limit, Xo, determmed 
by the voltage in accordance with the 
Duane-Hunt application of the Planck- 
Einstem equation or Ve = /ic/Xo, where 
E is the voltage, c the electromc charge, 
« the Planck quantum constant, and c the 
'^ity of light Above 69,300 volts 

XIcetmB of 


there appear the K-hnes of the charac- 
teristic tungsten spectrum superposed on 
the contmuous spectrum, with the result, 
of course, that certam wave lengths, par- 
ticularly the Kai hne at 0 2086 A U are 
greatly mtensified The much softer rays 
of the L, M, N senes are generated at cor- 
respondmgly lower voltages 

To isolate this charactenstic Kai ray 
would be to produce a monochromatic 
beam There is only one way of 
accomphshmg this stnctly, and that is 
selection and reflection by a crystal, but 
the very great loss in energy renders the 
method impracticable The more com- 
mon practice is use of a charactenstic filter, 
for which the K absorption edge hes be- 
tween K/3 and Ka, cuttmg out the shorter 
rays, mcludmg Ky and K|3, but trans- 
mittmg the Ka doublet and all longer rays 
This process is also impracticable for 
tungsten rays, because of the high mten- 
sity of the general radiation at 70,000 
volts and above, and because of the fact 
that some exceedmgly rare element such as 
lutecium or ytterbium is required for the 
filter Thus the attempt to isolate a single 
wave length from the tungsten rays is 
confronted with almost msurmountable 
obstacles, not only from a practical stand- 
pomt, but even for purely academic expen- 
mentabon For considerable penetrabon 
and for relabvely thick seebons m the 
practice of radiography, it is sbU essenbal 
to use the highly complex polychromatic 
beam from the usual tungsten target 
X-ray diffracbon analysts have long 
been famihar ivith and made use of tubes 
which do, however, produce essentially 
monochromabc beams For example, a 
molybdeniun target vnll generate the very 
intense charactenstic K-rays at 20,000 
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SUMARIO 

Divertfculos del Prozogaster 


Ba ]0 el titulo antenor consid^ranse 
divertlculos es6fago-faringeos y diverticu- 
los de la poradn tordcica del esdfago, del 
estdmago y el duodeno En una sene de 
20,000 exdmenes comentes con bano, 
ejecutados durante los dos ultiraos anos, la 
inadencia de los vanos divertlculos fu6 
divertjculos esdfago-faringeos, 0 11 por 
ciento , diverticulos de la porcidn tordcica 
del es6fago, precisamente mds abajo de la 
bifurcaadn de la trdquea, 0 03 por ciento, y 
en el extreme infenor del esdfago, 0 015 por 


ciento , diverticulos gdstneos, 0 1 por 
ciento, divertfculos duodenales, 5 1 por 
ciento 

For ^nrtud de la facilidad con que se des 
cubren roentgenogrdficamente, se ha exa- 
gerado sobremanera la unportanaa de los 
divertfculos del prozogdster La forma 
esdfago-farfngea puede ocasionar disfagia, 
sialorrea y regurgitacidn alimenticia Los 
demds suelen ser asintdmdticos, encontrdn 
dosesdlo fortuitamente al efectuar exd- 
menes comentes 
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In order to compare the contrast ob- 
tamable ivitb the two types of x-ray tubes, 
radiographs were made of an alummum 
step wedge This wedge was constructed 
of stnps of alummum 0 010 m thick 
Ten of these stnps of successively shorter 
length were combmed to give a wedge 
consistmg of ten steps covermg the thick- 
ness range of 0 010-0 100 m of alummum 


density of the first step on the radiographic 
image the same m all cases The two 
radiographs on each type of film were de- 
veloped simultaneously The film was 
placed m contact with the step wedge m 
every case Experimental conditions are 
given m Table III T3rpical step radio- 
graphs have been pubhshed by Clark and 
Eyler (1) 



Fig 1 Linear absorption coefBcients for molybdenum, copper 
and cobalt monochromatic radiation 


The wedge was masked with lead to ehnu- 
nate scattered radiation, and a lead foil 
0 OlO in thick was placed behind the 
film 

Radiographs using both tj'pes of radia- 
bon vere made with Agfa Non-screen 
film and Eastman Type A film The 
latter has a fine-gramed emulsion and is 
designed for use in radiography when 
higher contrast is desned Agfa Non- 
screen IS a film wnth a coarser-grain emul- 
sion and its use makes possible a reduction 
•II exposure time Milhamperage and 
exposure time vere go\emed to make the 


Table III 


Pattern 

Number 

Target 

Element 

Kilo- 

voltage 

Milli- 

ampere- 

Seconds 

Focal 
Spot-Film 
Distance 
(m ) 

1 

W 

40 

11 

30 

2 

W 

40 

61 

30 

3 

Mo 

40 

2 

30 

4 

Mo 

40 

9 

30 


Densities of the images of the steps on 
the radiographs were measured with a Leeds 
and Northrup recordmg microphotometer 
These densities are plotted against the 
number of the step corresponding to a giv en 
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volts, where the general radiation is still 
very weak When filtered through a very 
thin layer of a zirconium compound with 
no senous loss in intensity, the tremen- 
dously predommating Ka doublet charac- 
terizes the beam as essentially "dichro- 
matic,” ivith a wave length of 0 71 A U 
Similarly other commonly available dif- 
fraction tubes have the following targets 
listed m companson with those just dis- 
cussed (see Table I) 


Table 1 


Target 

K Senes Predominating 
Excitation Wave Length 
Voltage (Koi Doublet) 

Filter 

Tungsten 

09 300 

0 21 A U 

? 

Molj bdenum 

20,000 

0 71 A U 

Zirconium 

Copper 

8 860 

1 54 

NieLcI 

Cobalt 

7 710 

1 79 

Iron 

Iron 

7 100 

1 93 

Manganese 

Chromium 

5,980 

2 280 

t''anadium 


X centimeters of homogeneous material, 
e is the base of natural logarithms, 
and fi IS the hnear absorption coeffiaent 
Differences m absorption of x-rays in 
vanous parts of an object may anse either 
from different values of the absorpbon 
coefficient or from vanations m thickness 
of matenal m the different parts 
Values of the mass absorption coefficient 
ft/p (where p is the density) for different 
elements as a function of the wave length 
of the \-rays absorbed have been deter- 
mined The mass absorption coeffiaent 
IS a function of atormc number and for 
a given element mcreases with an in 
crease m wave length of the x-rays ab 
sorbed The data hsted m Table II for 
aluminum as absorber will illustrate this 
vanation 

Table II 


It IS clear, therefore, that such tubes 
operated below 50,000 volts produce beams 
so nearly of known predommatmg wave 
lengths that the whole science of diffraction 
analysis from sharp fine patterns has been 
made possible, and the lower the voltage 
the farther from general radiation and the 
nearer the approach to a monochromatic 
beam such as would be isolated perfectly 
only with the crystal spectrometer There- 
fore, the apphcation to radiography is 
necessarily limited to thm sections 

2 What, then, is the theoretical ad- 
vantage of monochromatic radiation ? 

Radiographic detection of inhomogene- 
ities m an object depends upon a dif- 
ference in absorption of x-radiation by 
different portions of the object The most 
heavdy absorbing regions of the object 
placed between the x-ray tube and the 
photographic film decrease the intensity 
of radiation reachmg the film and lead to 
a lower photographic density of the film 
under that region 

The absorption of x-radiation follows 
the equation 

I = u-’" 


ere I is the ratensity of radiaton of 
S intensity after passage through 


Wave Length of 
X-radiation A U 

Mass Absorpbon 
CoefBaent for 
Alummmn 

0 5604 

2 74 

0 6149 

3 60 

0 7097 

5 30 

1 5392 

48 7 

1 6666 

68 4 

1 9344 

92 8 

2 2869 

149 


The laws of absorption apply to single 
wave lengths as demonstrated m Figure 1 
for the Ka rays of molybdenum, copper, 
and cobalt, commonly used as targets 
It IS self-evident that there must be the 
sharpest delmeation of radiographic detail 
with a monochromatic beam properly 
selected Three photographic properties 
must be considered m a radiographic 
method, namely, contrast or sensitivity, 
latitude, and defimtion Assuming not 
too wide a range of thicknesses, contrast 
and defimtion are of greatest importance 
It now becomes significant to compare 
the performance of a tungsten and a molyb- 
denum target tube, both operated at 40,- 
000 volts and with identical radiographic 
techmcs as to size of focal spot, distance 
from focal spot to specimen and of speci- 
men to film, identical film, and simulta- 
neous de\ elopment 
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In order to compare the contrast ob- density of the first step on the radiographic 
tamable with the two types of x-ray tubes, image the same m all cases The two 
radiographs were made of an alummum radiographs on each type of film were de- 
step wedge This wedge was constructed veloped simultaneously The film was 
of stops of aluminum 0 010 m thick placed m contact with the step wedge m 
Ten of these strips of successively shorter every case Expenmental conditions are 
length were combmed to give a wedge given m Table III Typical step radio- 
consistmg of ten steps covering the thick- graphs have been pubhshed by Clark and 
ness range of 0 010-0 100 in of alummum Eyler (1) 



ATOMIC NUMBER 

Fig 1 Linear absorption coefiScients for molybdenum, copper, 
and cobalt monochromatic radiation 


The wedge was masked with lead to elmu- 
nate scattered radiation, and a lead foil 

0 010 in thick was placed behmd the 
mm 

Radiographs usmg both types of radia- 
tion were made ivith Agfa Non-screen 
film and Eastman Type A film The 
alter has a fine-grained emulsion and is 
csigned for use m radiography when 
fiigher contrast is desned Agfa Non- 
screen IS a film with a coarser-gram emul- 
sion and its use makes possible a reduction 
m exposure time Milhamperage and 
c-\posure time v ere governed to make the 



Table III 


Pattern 

Niunber 

Target 

Element 

Kilo- 

voltage 

MiUi- 

ampere- 

Seconds 

Focal 
Spot-Film 
Distance 
(m ) 

1 

W 

40 

11 

30 

2 

W 

40 

61 

30 

3 

Mo 

40 

2 

30 

4 

Mo 

40 

9 

30 


Densities of the images of the steps on 
the radiographs were measured with a Leeds 
and Northrup recordmg microphotometer 
These densities are plotted against the 
number of the step corresponding to a given 
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Fig 2 Radiograph of aluminum alloy castmg made 
mth monochromatic molybdenum raj s shelving hair- 
Ime cracks (cold shuts) 

density The step number is 100 times the 
thickness of the step in inches It is easily 
apparent that there is a markedly greater 
change in density per step for the molyb- 
denum characteristic ray than for the 


the castmg is immersed m water and com 
pressed air is forced mto the cooling system 
This test iviU detect any defects extending 
completely through the wall Shallow de- 
fects, however, which might open under the 
influence of vibrational stress are not de- 
tected The breaking test mvolves se 
lectmg a number of castmgs at random 
A specified fraction of these are sawed and 
broken apart and the suspected regions are 
inspected visually This test, however, is 
wasteful and leaves much to be desired m 
the certamty of the results The attempt 
to develop a radiographic method arises 
from the desire to use a more certam 
method which is non-destructive, and one 
which will detect more shallow defects 
than are found by the leakage test 

The fact that the castmgs are con- 
structed of a metal of low density and the 


tungsten polychromatic beam 

Definition may be illustrated with a 
wartime expenence The following work 
on development of a radiographic technic 
was undei^ken at the request of the au- 
thonties at Wnght Field, Daydon, Ohio 
In the production of an alummum aUoy 


aircraft motor castmg, the castmg process 
leads to frequent occurrence of so-called 
“cold shuts,” caused by failure of two 
advancing fronts of molten metal to fuse 
upon meeting These defects occur near 
the upper front flange and above the ports 
of the castmg The metal of the top deck 
of the castmg, m which the flaws occur, 
IS approximately 5/16 m m thickness and 
the shuts, which have the appearance of 


very fine regular cracks, may extend com- 
pletely or only partially through the metal 
shallow shuts are nnportaut, since 
they might lead to a crack extendmg 
through the entire section under the in- 
fluence of vibration Smce the area m- 
volved encloses the coolmg system, loss 
of coolmg flmd and subsequent failure of 
the motor may follow The defects are a 
few thousandths of an mch wide and may 

be UP to an inch m length 

tL previous method of mspectmg these 
castmg involved a leakage test br^- 
of castmgs In the leakage test. 


fact that shallow defects may assume con- 
siderable importance suggested the neces 
sity of usmg a low tube voltage m order to 
obtam the highest possible contrast The 
ordmary commeraal radiographic x-ray 
tube with tungsten target is oil-immersed 
for coohng, thus makmg possible con 
tinuous operation In addition, the port 
for ermssion of the x-rays is made of glass 
These two features lead to considerable 
inherent filtration m the x-ray tube itself, 
mvolving a filtenng out of the longer wave 
lengths useful m obtammg higher contrast 
Consequently, the possibihty of usmg a 
diffraction type of tube with beryllium 
wmdows and water-cooled target was m- 
vesbgated 

Two possible advantages m the use of a 
molybdenum diffraction tube presented 
themselves In the first place, the m- 
herent filtration m the tube should be 
considerably less than in the case of an 
oil-immersed tube In the second place, 
convement tube voltages of 30 to 40 
could be used without sacrifice of contrast 
because of the greater mtensity of charac- 
teristic radiation as compared ivith the 
general radiation, and because the wai^ 
length of the characteristic radiation does 
not change with increase m voltage In 
effect, then, this technic mvolves pro- 
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duction of radiographs with very nearly 
monochromatic radiation, radiographi- 
cally speaking, with a wave length of 0 71 
A.U The use of a tube with a tungsten 
target and operated at 30 to 40 kv is 
hindered by the inherent filtration of the 
tube, prernously discussed 
Without discussmg the details of ar- 
rangement, it may be asserted that the 
use of monochromatic molybdenum radia- 
bon alone made the mspection possible, 
for tungsten polychromatic radiation did 
not promde sufiiaent contrast or defimtion 
to detect any of the cold shuts in 24 cast- 
ings investigated These fine ham-hke 


50 kv , 5 ma , 10 ft distance, dehvered 
11 5 r in 20 minutes, or 4 4 r m 7 minutes, 
42 seconds, which was cut down to 3 5 r 
when a zncomum filter was used to isolate 
the Ka doublet at 0 71 A U This 2 6- 
fold greater dosage m a given time at this 
relatively great distance was most sur- 
pnsmg, but has been borne out repeatedly 
m all expenments 

Next, a senes of highly quantitative 
expenments have been run under many 
conditions to calibrate mtensifymg screens 
of two types when used with the two types 
of radiation It is mterestmg to note 
that, m spite of this comparatively soft 



Fig 3 Radiographs of small frog made with monochromatic radiation and poly- 
chromatic radiation From left to right chromium monochromatic, molybdenum 
monochromatic tungsten general radiation all at 36 kv 


cracks are easily seen m the molybdenum 
radiograph reproduced m Figure 2 
Speed IS also an important consideration 
ui radiography, espeaally where motion 
IS involved New quantitative measure- 
ments comparmg a Machlett molybdenum 
tube with berj’^Uium-foil wmdows and a 
standard oil-immersed tungsten radio- 
graphic tube follow The former was 
operated in a Hayes diffraction umt 
capable of operating up to 50 kv , the latter 
in a Picker 150 kv mobile radiographic 
unit The final tests were made at a 
distance of 10 ft , the tungsten target tube 
at 50 kv and 5 ma dehvered 4 4 r m 
— fi minutes , tlic maximum in tlie general 
radiation cnr\ e at Hus ^ oltage is at 0 46 
A U The mol\ bdcnum target tube at 


radiation, the films have been enclosed m 
regular aluminum cassettes and mten- 
sifymg screens used both front and rear 
■with remarkable success From a mass 
of data used to cahbrate exposures and 
screen speeds a few may be selected here 
for comparative purposes (distance 10 
feet), as shown m Table IV 

This table demonstrates not only the 
relative speeds, but also the necessity of 
cahbration of radiation -with screen types 
at different exatation potentials, a matter 
which emdentlyis frequently neglected m 
diagnostic procedures Under the same 
conditions of distance, \ oltage, and ex- 
posure, the monochromatic molybdenum 
rays are of the order of 2 1/2 times as fast 
with fluorazure screens as the tungsten 
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Fig 4 Radiographs of pwe seeds inth poljchro 
matic general radiation, tungsten (abo^e) and mono 
chromatic moljbdcnuni radiation (belon) 


general radiation for the particular tubes 
used It must be remembered that the 
molybdenum-target tube has beryUium- 
foil wmdows as commercially produced, 
while the tungsten-target tube is of the stan- 
dard 150-k\’' diagnostic t)'pe However, a 
few experiments have been run with a tung- 
sten target tube fitted with heij’-lhum 
wmdows, of the type descnbed by T H 
Rogers (2) Under conditions of these 
compansons there is relatively little effect 
of the wmdows 

Although speed factors are deadedly 
favorable from the molybdenum tube, 
another advantage would outweigh these, 
even if they were distmctly unfavorable, 
namely, defimtion 

A t 3 ^ical mdustnal apphcation reqmimg 
the exdreme m radiographic defimtion, 
namely the detection of cold shuts m alumi- 
num alloy airplane motor castings, has 

already been cited It seemed appropnate 

to Illustrate some of the proWems °f 
bioloe^^ and medical diagnosis with molyb- 
dmS Smochromatic rs tungsten poly- 


chromatic radiation Examples were a 
small frog, a hand, and a skull Radio 
graphic techmc may be illustrated for the 
skull Assummg a common procedure of 
68 , 12 5 ma -seconds, 30 in distance, 

and parspeed screens, and accepting a 
pnnciple of doubhng exposure m ma- 
seconds for a drop of 14 kv , the molyb 
denum monochromatic radiation is gen 
erated at 48 kn^ for 50 ma -seconds with 


Table IV 


Target 

Screen 

Voltage 

(kv) 

Mdli 

ampere 

seconds 

Light 

Meter 

Reading 

Relative 

Trans 

mission 

Tungsten 

Farspeed 

40 

10 

58 


Fluorazure 

40 

10 

26 


Parspeed 

60 

10 

27 


Fluoraztire 

60 

10 

9 5 

Molybdenum 

Parspeed 

40 

10 

43 


Fluorazure 

40 

4 

36 


Parspeed 

60 

10 

20 


riuorazure 

60 

4 

16 

Tungsten 

Parspeed 

70 

10 

10 


Fluorazure 

70 

10 

3 


Parspeed 

80 

10 

5 


Fluorazure 

80 

10 

2 


Parspeed 

90 

10 

3 6 


Fluorazure 

90 

10 

2 


parscreens, and 20 ma -seconds with fluor- 
azure screens, and with tungsten radia 
tion and fluorazure screens for 50 lua- 
seconds At this low potential there is 
not so good penetration through the skull 
proper as at higher values, but the detail 
m the softer structures, smuses, pituitarjO 
etc , IS all that could be desired Sharp- 
ness of detail IS best mdicated by enlarge- 
ment of particular areas, or projection on a 
screen The advantage is all iwth the 
molybdenum radiation Trabeculabon 
and canahcuh are clearly disclosed without 
enlargement with this monochromatic 
beam, but these extremely fine details of 
structure are not resolved m the tung- 
sten radiographs Figure 3 shows a com 
panson of radiographs at 36 kv , of a small 
frog, made with monochromatic chromium 
(2 2S6 A U ), monochromatic molybdenum 
(0 71 A U ), and generalr adiation from a 
tungsten target 
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Fig 5 Radiographs of hand made with monochroraaUc radiation, arranged m order of mcreasmg nave length, 
left to right molybdenum, copper, cobalt chromium 


These examples, achieved by amateurs 
m diagnostic radiography, are meant 
merely to suggest possibihties , for the 
most inapient pathological conditions 
might well be detected under the extraor- 
dinary resolution of beams of essen- 
tially one wave length Molybdenum 
target tubes are commercially available, 
and easily operated up to 50,000 volts and 
20 ma continuously Manufacturers might 
easily modify the construction to reach 
70,000 volts safely, with consequent mcrease 
in intensity of Karays, but also generation 
of more intense and harder general radi- 
ations, which must be filtered out with 
zirconium Figure 4 illustrates the far 
greater sharpness of details of pme seeds 
radiographed with monochromatic molyb- 
denum rays than that obtained with 
tungsten general radiation (standard diag- 
nostic tube) at the same voltage 
By way of comparison, filtered mono- 
chromatic rays (actually “dichromatic” 
or the Ka doublet) of molybdenum, copper, 
cobalt, and chromium, derived from dif- 
fraction tubes at 40,000 volts, have been 
used for radiographs of the hand (Fig 5) As 

the Wave length becomes longer m the 
order of targets as given, the soft tissues, 
tendons, nails, etc , appear more and more 
clcarh m sharp detail Is there not a 
place, particularly in tlie larger research 
institutions, for a multiple selectiae mono- 


chromatic radiography? With proper 
choice of wave length adapted to a 
particular tissue or problem, perhaps two, 
three, four, or five exposures may be 
made, each brmgmg out its own con- 
stituents, or details of fine structure For 
this IS the techmc which has made micro- 
radiography possible, the parent saence 
of radiography (1 1 m the sense of relabon 
of size of specimen to image) may easily 
profit by this experience 

microradiography 

Attempts to produce enlarged radio- 
graphs of small heterogeneous specimens 
date back to 1913, and the names of Goby, 
Dauvilher, and Lamarque appear m sev- 
eral pubhcations on biological materials 
espeaally It was recognized that an 
enlarged radiographic image could be ob- 
tamed m two ways (1) mcreasmg the 
distance from specimen to plate and (2) 
photographic enlargement of an image 
registered on fine gram emulsion By con- 
sideration of absorption indices these 
authors also limited their efforts to very 
low voltage of the order of 4,000 to 8,000, 
at which potentials, of course, only soft 
general radiation was generated These 
efforts were not generally successful as 
medical and biological techmcs In- 
creasing distance from specimen to plate 
to gam enlargement only ser^^ed to de- 
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differentiation (after Maddigan) 

crease sharpness and definition, even 


mercially available diffraction equipment, 
thus eliminating necessity for vacuum 
techmcs Grantmg that the differenbal 
between Imear absorption coefficients for 
two constituents is less favorable even for 
the chromium Ka radiabon than for a 
single ray generated at 4,000 volts, yet 
the advantages m ease, speed, contrast 
detail, and sharpness of the monochro 
matic ray far outweighed the greater dif 
ferential absorption of the polychromatic 
beam at 4,000 volts The result has been 
a successful development beyond all ei 
pectations 

The first successful apphcation was to 
complex alloy systems in which detechon 
of phases as well as subnucroscopic cracks, 
flaws, porosity, etc , presented a major 
problem In this connection arose the 
use of multiple radiations for bnngmg 
out, one step at a time, complex structures 
of five or more components Taking the 
simple case of two components (Fig C) 
the m — fin values are plotted as a function 
of ivave length from known tabulated 
data (for example, a copper-aluminum 
alloy) At some wave length will ap 
pear a peak representmg maximum dif 
ference between fii for copper and fm fof 
alummum, at another wave length the 
curve may cross a zero axis and at still 


though smaller and smaller focal spots another a large negative value when fi- > in 
were tned Suitable tubes for such soft Obviously a monochromatic ray can be 
radiation were not generally available, chosen, usually the Ka ray, which ivill fit 
and at best photographs had to be made mto these peaks and thus produce the 
m vacuum Nor were smtable fine- maximum differentiation m blackening, 
gramed photographic emulsions available and m detail on the plate For a second 
to enable magmfications to a useful range pair of components another wave length is 
of 100 diameters or above Some im- the optimum selection One phase may 
provements were made m France and appear black with one radiation and white 
Russia but in 1938 microradiography with another, along with all gradations of 
was still m a largely unsatisfactory and grays This multiple selective techmc 
imused state In that year the author solved problems of great complexity and of 
obtained in Belgium some Gevaert Lipp- utmost wartime importance Figure 7 
ann emulsion, m which the silver hahde illustrates tj^ncal microradiography of a 
™ ms are of the order of 1/10,000 as large copper-berj Umm alloy which had extensive 
in ordmary roentgen film With this, use during the war Figure 8 shows m- 
ments were made with monochro- apient crystallization of two salts 
Affiliation from molybdenum, copper. With biological tissues there are usually 
matic raoia targets, gen- invoked vai^mig densities or thicknesses 

cobalt, worn of ver^' similar materials composed of 

PT' o. ft v" J 




F,g7 M.crorad.ography of copper berylhum^^^oy^sh™^ A X r 75 B Enclosed area 





#•%!?: I 


^ S Typical microradiographs of incipient crystallization A Silver chromate B Cesium bismuth 

iodide X c 100 


carbon, hydrogen, o\} gen, nitrogen, etc , 
rather tlian phases of markedly differing 
absorbing power But here again the far 
greater sensitiMtv of the monochromatic 
raj in contrast and defimtion make it 
possible to delineate the finer structure of 


tissues Then there is always available 
the “staimng” technic ivith differentially 
absorbing matenals such as thorotrast, 
lead and mercurj-^ salts, iodized oils, gases, 
and other agents alreadj' familiar in macrO' 
radiography Illustrated in Figures 9, 10, 
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and 11 are several examples of biological 
materials ivith and ivithout impregnation 
The technic is remarkably simple A 
sample shced with a microtome is placed 
m close contact with the Lippmann film or 
the 54S-0 Eastman emulsion, which is 
satisfactory and much faster Thickness 
depends on resolution desired in this three- 
dimensional registration, varying from a 
few microns up to 100 microns or more 
Exposures to the monochromatic beam 
are of the order of one to sl\ mmutes A 
small cassette covered with black paper 
or opaque plastic may be used, or a small 


examination of classical macroradiograph} 
at 1 1 Is it rash to predict that the 
molybdenum target tube, and indeed cop- 
per, cobalt, iron, chromium and others, 
may take its place along with the usual 
tungsten target diagnostic tube m pro 
gressive and research-rmnded radiological 
laboratories^ And certainly there is yet 
much to be done in therapy and inves 
tigation of biological and chemical effects 
with these selected beams of essentiall)' a 
smgle wave length 

SUMMARY 


camera attached directly to the head of the 
diffraction tube without an mtervenmg 
layer of hght-protective matenal, mas- 
much as the filter for rendermg the beam 
monochromatic shuts out hght, as does 
the berylhum-fod wmdow of the tube it- 
self The image is developed and then 
enlarged with the microscope up as high as 
400 X 

Medical and biological microradiography 
by simple routme procedures is still new 
In the hands of histologists and diagnos- 
ticians its possibdities are hnutless, supple- 
mentmg and augmenting the imcroscope 
Its practical success has ansen from use of 
monochromatic beams, generated by com- 
monly available eqmpment The nucro- 
radiograph at 400 1 has caused this re- 


1 The use of essentially monochro 
matic roentgen rays, especially the Kff 
doublet from a molybdenum target with a 
wave length of 0 / 1 A U is demonstrated 
for diagnostic radiography m certain cases 


m comparison with tungsten radiation 
generated at the same voltage and current 
2 Dosage from commercially available 
diffraction tubes with molybdenum target 
is markedly greater at 10 feet than that 
from the usual diagnostic tubes 
^ necessity of calibrating the 

speed of intensifying screens is expen- 
mentally shown 


j ♦ r uenmtion i 

fine detail is produced m monochromati 
radio^phs Examples illustrated are ex 
tremely fine hair-hne cracks m castings 
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J in cmbrjonic bean ofmcrcuVSloX^uTL ^ Thorotrast impregnated frog 


pme seeds, frogs, and the bones of the 

radmnr ^ monochromatic 

radio^aphs are also shonn for copper, 

cobalt, and chromium charactenstic radi- 

o These nen tests of monochromatic 
macroradiograpln are the result of 1- 



penence ivith microradiography, m which 
images registered on fine-grained photo- 
graphic emulsion are enlarged up to 400 
diameters, and for nhich monochromatic 
beams are essential 

6 Mulbple monochromatic microradioa- 

raphy is the result of choice of se^eral 
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monochroinatic rays from tubes with 
\anous targets 

7 ilicroradiographs of several speci- 
mens of biological or medical mterest are 
used to illustrate the three-dimensional 
details of structure 

S A plea IS made for use of mono- 
chromatic radiation for speaal diagnostic 
problems and for research m roentgen-ray 
departments of hospitals and other in- 
stitubons 
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SDMARIO 

Aphcaciones M4dicas, Bioldgicas e Industnales 
de la Radiografia Monocromdfaca y la Microrradiograha 


1 Muesttase el empleo, para el diag- 
ndsbco radiogrdfico en aertos casos, de 
rayos X esenaalmente monocromdticos, y 
espeaalmente de los dobles Ka de un foco 
de mohbdeno con im largo de onda de 
0 71 U A , compardndolos con la radiaabn 
de tungsteno generada a los mismos voltaje 
ycomente 

2 A una distanaa de 3 m , la dosis de 
los tubos de difraccidn obtenible en el 
comercio es mucho mayor que la de los 
tubos comentes de diagndstico 

3 Demu&trase expenmentalmente la 
nccesidad de cahbrar la velocidad de las 
pantallas mtensificadoras 

4 En las radiografias monocromdticas 
obti6nese ima defimcibn apreaablemente 
htayor de los detaUes dehcados Como 
cjemplos presdntanse finlsimas gnetas en 
impresiones, semiUas, ranas y huesos de las 
hianos Para los hltimos tambidn se 
Ptcsentan radiografias monocromdticas con 
t'picas radiacioncs de cobre, cobalto y 
cromo 


5 Estos nuevos ensayos de la macrorra- 
diografia monocromdtica son consecuenaa 
de las observaaones reahzadas con la 
microrradiografia, en la cual se agrandan 
hasta 40 didmetros las imdgenes registradas 
en emulsiones de granos finos, siendo m- 
dispensable para ella los rayos mono- 
cromdticos 

6 La microrradiografia monocromdtica 
mhltiple representa el resnltado de la 
eleccidn de vanos rayos monocromdticos 
procedentes de tubos con vanos focos 

7 A fin de demostrar los ponnenores 
en tres dimensiones de su composiadn, 
utilizanse microrradiografias de vanos 
ejemplares de mterds bioldgica o mddica- 
mente 

S Abdgase por el empleo de la radi- 
aci6n monocromdtica en ciertos problemas 
especiales de diagndstico y para fees de m- 
vestigacidn en los departamentos de roent- 
gpnologi'a de los hospitales y otras mstitu- 
ciones 



EDITORIAL 


To tke Members of the Radiological Society of North America 


Histone Boston extends a most cordial 
welcome to the members, their families, 
and guests on the occasion of the Thirty- 
third Annual Meeting of the Radiological 
Society of North America at the Hotel 
Statler, Boston, November 30 to Decem- 
bers, 1947 

The scientific program and exhibits 
proimse to fulfill the best traditions of the 
Soaety The fruitful “refresher courses,” 
ongmal with this Societ}^ remain as an 
mtegral part of the program The com- 
mercial exhibits will be I'^aned and embrace 
all the recent and projected developments 
m diagnostic and therapy apparatus 

An interesting Ladies’ Program has been 
planned, compnsing a tour of Boston m- 
cludmg the Gardner Museum and a ^^SIt 
to Hanwd College in Cambndge to see 
the world renowned collection of glass 
flowers 

Many of the histone places are withm 
walkmg distance of the Society's hotel 
headquarters Nearby is the State House 
showmg the Bulfinch front, designed by 
Charles Bulfinch, considered one of the 
great architects of Colomal times The 
dome of the State House, gilded m gold 
leaf, was pamted gray dunng World War 
II, but has now been restored 

The Paul Revere House, 19 North 
Square, is the oldest house m the City of 
Boston Bmlt about 1660, it was pur- 
chased b}" Paul Revere m 1770 and there 
he resided until 1800 The immense fire 


on Apnl 18, 1775, which warned the 
country of the march of the Bntish troops 
to Lexmgton and Concord 

Bunker Hill Monument occupies the 
spot on which one comer of the Amencan 
redoubt at the Battle of Bunker Hill ivas 
located The monument was begun in 
1S25 but remained unfinished unbl ISIO, 
when its construction was recommenced 
largely through the efforts of Amencan 
women It is constructed of gramte 
brought from the Qumey gramte quarries 
b)' Amenca’s first steam railway 

Boston has not alone been first m things 
pohbe, but has pioneered m hberal educa- 
tion and medicme Harvard College and 
the Massachusetts Institute of Technology 
are just across the Charles River The 
Boston College group of bmldmgs, at 
Chestnut Hill, is considered one of the 
finest examples of Gothic architecture in 
America 

Hammrd Medical School and its classic 
marble lecture halls and laboratories are 
m Boston proper, surrounded by the Bos- 
ton L}ung-In Hospital the Children's 
Hospital, and the Peter Bent Bngham 
Hospital It was while a student at Har- 
vard Medical School m 1S9S, that Dr 
Walter Camion made his classical obsen''a- 
tions on the movements of the stomach, 
using an opaque medium 

The New England hledical Center, the 
teachmg unit of Tufts Medical College, is 
m down-town Boston and comprises the 


1 S\nd ancient ivall paper, and many Boston Dispensary, the Floating Hospital 
Situr^ome ColoniS penod, make for Children, the Pratt Diagnostm Center 
R^mS mterestrng house to nsit It was a^d^ a new surgical building and medical 

restored m 1908 , ^ 1723, Boston University Medical School is 

The Old North C . ^ South End of Boston with us own 

remams a classic in im im modem medical and surgical ivmgs and the 

the steeple of ^iTa^ed Evans Memorial Research laboratory 

lanterns of Paul Re^ 
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The Boston City Hospital of 2,500 beds 
IS close by and is used by all medical 
schools for teachmg Here is the Thorn- 
dike Memonal Laboratory for research, 
with Drs George Mmot and Wilham 
Castle directing It was at the Boston 
City Hospital m 1896, only a year after 
Roentgen’s discovery, that Dr Franas 
Wilhams began his unforgettable work in 
roentgen diagnosis, usmg a fluoroscope 
energized by a static machine which he 
had himself made 

The Massachusetts General Hospital 
remains muque Perhaps best known for 
the demonstration of Morton’s discovery 
of ether, it has remamed m the forefront 
of the great teachmg hospitals of the 
world Walter Dodd, the hospital phar- 


maast, later to receive his medical degree 
from the Umversity of Vermont and die a 
martyr to the cause, was first to interest 
himself in Roentgen’s newly discovered 
rays He was succeeded by Dr George 
W Holmes, to whom so many students 
and radiologists in general owe so much 
All of these mstitutions are near by and 
will receive gladly any member of the 
R S N A Anyone mterested m any par- 
ticular surgical operation will find all opera- 
tions for the day posted at the Medical 
Library, 8 Fenway, which by the way 
houses many unusual mcunabida 
Hotel accommodations wdl be adequate 
but reservations should be made early 

Frederick W O’Brien, M D , 
President 



THE PAUL REVERE HOUSE 


buUt Square is the oldest house in the City of Boston 

to the T.eV 1 purchased by Paul Revere in L / 0 It was restored in 1908 am 

10 the public on n cckdays and holidays from 10 am to 4 p m 
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RADIOLOGICAL SOCIETY OF NORTH AMERICA 


THIBTY-THIRD ANNUAL MEETING, HOTEL STATLER, BOSTON 
NOV 30-DEC 5, 1947 


Sunday, November 30 

PRELIMINARY PROGRAM 

REGISTRATION 

QUIZ PROGRAM 
7 00 PM 

Contestants John D Camp M D , L Henry Gar- 
land, M D , Fred J Hodges, M D 
and Leo G Rigler, M D 
Referee Merrill C Sosman, M D 


2 Roentgenological Deformities of the Pylonc For 
tion of the Stomach with Absence of Surgical and 
Pathological Findings Edward L Jenkinson 
M D Chicago, III 

3 X ray Observations Before and After Vagotomj, 
Warren AV Furbi M D , Chicago HI 

4 Spindle Cell Tumors of the Gastro Intestinal 
Tract WiLLLAM L Palazzo, M D and MaFonD 
D Schulz, M D , Massachusetts General Hos 
pital Boston, Mass 

5 The Significance of Gas m Hepatic Ducts Williaji 
J Elliot M D Jambs R Linglei M D , and 
John F Sheehan, M D , Worcester Mass 

6 Tnchobezoar (Hair Ball) John Dai Peake, M D , 
Mobile Ala 


Monday, December 1 
GENERAL SESSION 10 30 A M 

CALL TO ORDER 

Frederick W O'Brien M D President 
Boston, Mass 

ADDRESS OF WELCOME 

Eon ARD F Bagg M D 

President of Massachusetts Medical Soaety 

PRESIDENTIAL ADDRESS 

RADIOLOGY AND THE PRACTICE OF 
MEDICINE 

Frederick W O Bribn M D 

THE ECONOMICS OF MEDICINE 
(A SYMPOSIUM) 

Chairman. Lowell S Goin, M J) 

Rbv Alphonse Schwttalla S J 
Dr Marjobhe Shearon 

Mr. Mac F Cabal Executive Secretary American 
College of Radiology 

COUNSELLORS’ LUNCHEON 12 15 P M 


THERAPY SESSION 2 00 PM 

1 Measurement of High Energy Neutrons G Failla 
Ph D New York, N Y 

2 Biological Effects of High Energy Neutrons, T C 
Evans Ph D New York, N Y 

3 Protection from 1 and 2 hldhon Yolt X rays C B 
Braestrop New York N Y 

4 Distribution of Radioactive Isotopes by the 
Atomic Energy Commission and Some Medical 
Appbcations P C Aebersold Oak Ridge, Tenn 

6 Very High Energy Ionizing Radiations 

6 Further Observations on the Use of Three Million 
Volt Roentgen Raj Therapy, Richard Dresser 
M D Boston Mass 

7 Physical Basis for the High Skin Tolerance of 
Supervoltage Roentgen Raj-s John G Trump 
S c D Massachusetts Institute of Technology 
Cambridge Mass 

S Concrete Protective Studies at Roentgen Ra> 
Potentials of up to 1400 Kilovolts Harold 0 
WvcKOFpand Lauriston S Taylor Washington 
D C 

MEMBERSHIP DINNER AND E\CCL Til E 
SESSION 7 00 P M 

Tuesday, December 2 
DIAGNOSTIC SESSION 10 15 A M 


diagnostic session 2 00 P M ^ 

An Analysis of X raj Findings m 405 Cases of 

Bemgn Ga-c 

S"l Trsiple MD Nmv York Hospital 2 
New York N Y 


Pulmonarj Emphjsema and Pulmonarj Fibrosis 
Clinical Pathological and Roentgen Aspects 
Donald S King NI D Tracj B Mallorj 
hi D and Laurence L Robdins M D hfassa 
chusetts General Hospital Boston Mass 
hliltary Calafication of the Lungs Howard P 
DOL'D Nf D Detroit Alich 
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3 Intratracheal Atomization in the Diagnosis and 
Treatment of Disease of the Respiratory Tract, 
Pedro L FariSas M D Havana, Cuba 

■1 The Pathogenesis of Bronchiectasis A Roentgen 
Contnbution, Felix G Fleischxer, M D , Bos- 
ton Mass 

THERAPY SESSION 10 30 AM 

1 Roentgen Therapy of Carcinoma of the Lower Lip, 

J A DEL Regato M D Columbia, Mo 

2 Importance of X ray Examination in Cancer of the 
Larynx and Hypopharynx, Felix E Leborgne, 
Montevideo Uruguay 

3 Cancer of the Larymi Five Year Results of Con- 
centration Radiotherapy, Max Cutler M D , 
Chicago, III 

■1 The Selection of the Treatment Method in Larynx 
Cancer, Hayes E Martin MD New York, N Y 

0 Roentgen Therapy of Carcinoma of the Larynx 
Fifteen Years' Experience, William Harris, 
M D Rudolph Kramer, M D , and Sidney M 
SiLVERSTONE, New York, N Y 

EXECUXn^ SESSION 1 46 P M 
Report of Nominating Committee 

DIAGNOSTIC SESSION 2 30 P M 

1 Some Considerations of the Roentgen Diagnosis of 
Silicosis and Conditions that May Simulate It 
Eugene P Pendergrass M D , and Agkippa G 
Robert, M D , Umversity of PennsyUania, Phila 
delphia, Penna 

2 Significance of Occupational History in the Diag 
nosis of Silicosis, Theodore Hatch Industnal 
H}giene Foundation Pittsburgh Penna 

3 Anthraco-Silicosis William J Corcoran, M D 
Scranton, Penna 

Pathogenesis of Industnal Pulmonary Disease, 
Millard F Machle M D New York, N Y 

3 Further Observations of Lung Changes Associated 
With the Manufacture of Alumina Abrasives C G 
Shaxer M D St Cathennes, Ontario, Canada 
Delayed Pneumonitis of U nknon n Origin Occurring 
'a Workers mth Fluorescent Ponders Stanlei A 
Wilson M D Salem Mass 

therapy SESSION 2 30 P M 

^ Induction of Leukemia in Inbred Mice b> X rays 
Harrv \\ m d and Arthur Kirsch- 

baum M D Universitj of Minnesota Medical 

^ School Minneapolis Ivlinn 

The Practical Aspects of the Diagnosis Treatment 
and Prognosis of Hodgkin s Disease and Allied Dis 
^lers, Henri Jackson Jr. MD Boston Mass 
athologic Aspects of Limphoid Tumors Siuelds 
Warrpn, M D Boston Mass 
Clinical Uses of Nitrogen Mustards Lloyd F 
Craitr M d Memorial Hospital Non York 


5 The Newer Nitrogen Mustards in the Treatment of 
Leukemia, Joseph H Burchenal M D The 
Sloan-Kettenng Institute for Cancer Research, 
New York, N Y 

6 Pathological Changes Following the Use of Nitro- 
gen Mustards, Sophie Spitz, M D , New York 

7 Orbital Lymphomas, Milford D Schulz, M D , 
and Parker Heath, M D , Massachusetts General 
Hospital Boston, Mass 

8 Radiation Treatment of Lymphoid Tumors, Hugh 
F Hare, M D C F Sornberger, M D , and 
W C Mulrn M D , Lahey Clinic, Boston, Mass 

THE CABMAN LECTURE 8 00 P M 

Douglas Quick M D 
New York N Y 

Wednesday, December 3 

DIAGNOSTIC SESSION 10 IS A M 

SYMPOSIUM ON PEDIATRIC ROENTGENOLOGY 

Ralph S Brombr, M D , Philadelphia Children’s 

Hospital, John Caffei M D Babies Hospital, 

New York, Donald L McRae, M D , Montreal 

Children’s Hospital, WaLiAM A Evans, Jr MD 

Detroit Children’s Hospital and Martin H Witten- 

BORO M D Children’s Hospital, Boston, Mass 

THERAPY SESSION 10 15 AM 

SYMPOSIUM ON RADIOACTIVE IODINE 

1 Radioactive Iodine as a Tool m the Study of Thy- 
roid Physiology Rulon W Rae son, M D , 
Massachusetts General Hospital Boston, Mass 

2 Radioactive Iodine Studies of Functional Thyroid 
Carcinoma, Virginia Kneeland Frantz M D , 
New York N Y 

3 Factors Involved m the Experimental Therapy of 
Metastatic Thyroid Cancer with U’l A F Hocker, 
M D and J B Trennell M D , New York 

4 Treatment of Hyperthyroidism with Radioactive 
Iodine (8-day half life) Earle M Chapilan M D 
Massachusetts General Hospital, Boston Mass 

5 Clinical Expenence in Diagnosis and Treatment of 
Toxic Goiter imth Radioactive Iodine (8-day half 
life) SiDNEi C Werner M D and Edith H 
Quimbn Sc D Columbia Umversity, New York 

DIAGNOSTIC SESSION 2 00 P M 

1 Adult and Four Chamber Angiocardiography, 
George P Robb M D , V ashmgton, D C 

2 Angiocardiography in Congenital Heart Disease, 
R N CooLEi M D H T Bahnson, M D , and 
C R Hanlon M D Johns Hopkins Hospital, 
Baltimore Md 

3 Further Experience with the Right Heart Catheter 
in Congenital Heart Disease Lewis Dexter 
M D Peter Bent Brigham Hosmtal RrKinn \tore 


500 


Radiological SociETy of North America 


(ktoba m: 


4 

6 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

3 


Radiographic Demonstration of Anomalies of the 
Aorta and Great Vessels K B D Neuhauser, 
M D Children’s Hospital Boston, Mass 
Surgical Expenence with Coarctation of the Aorta 
and Double Aortic Arch Robert E Gross M D 
Children s Hospital, Boston, Mass 
Cerebral Artenography and Aneurysms of the 
Cerebral Artenes, James L Poppen, M D Lahey 
Clinic Boston, Mass 

^’’enography of the Extremities George Mecter, 
M D Massachusetts Memorial Hospital Boston, 
Mass 

Scalloped Ribs M ithout Coarctation Pan-rp 
Batchelder M D , and Robert J Williams, 
M D Providence, R I 

THERAPY SESSION 2 00 P M 

Roentgen Therapy of Carcinoma of the I'^ulra and 
Female Urethra Frat^z Bdschke M D and 
Simeon T Cantril M D Seattle Wash 
Intracavitary Radium Therapj and the Immediate 
and Late Results in Cancer of the CervLX Harr\ 
H Bowing, JI D , Mayo dime, Rochester, ilinn 
The Treatment of Cancer of the Cervix Uten by 
Intravaginal Roentgen Therapy Grai H Twom 
BLN M D New York, K Y 
Review of Ten Years’ Experience with Trans 
vaginal Roentgen Therapy Ralph M Caulk 
M D Washington D C, 

External Deep X-ray Therapy An Adjunct in the 
Treatment of Carcinoma of the Cervix Uten inth 
the Long Interstitial Element Needles, George W 
Waterman M D Providence R I 
Carcinoma of the Cervical Stump William E 
COSTOLOW M D Los Angeles Calif 
Carcinoma of Cervn Uten Improvement of Radia- 
tion Technic with Aid of Senal Biopsies and 
Million Volt Roentgen Therapy Milton Fried 
MAN M D New York N Y 
Future Probable Trends m the Irradiation Treat 
ment of Carcinoma of the CervLX with a New Type 
of Expanding Cervical Colpostat Radium Apphea 
tor Edwin C Ernst M D Barnard Free Skin 
and Cancer Hospital St Louis Mo 

Thursday, December 4 
DIAGNOSTIC SESSION 10 15 AM . 

The Effect of the \ onations of the Nasal Sinuses on 
the Roentgenograms Fred W Dlxos JI D 


4 Intraventncular Epidermoid Harr\ Hauser, 
M D , and Charles W Elkins M D CleiTland 
Ohio 

5 The Diagnosis and Treatment of Medulloblastoma, 
Carleton B Peirce, M D and Wiixiaji \ 
Cone M D Montreal, Canada 

THERAPY SESSION 10 IS A M 

1 The Treatment of Multiple Myeloma L Hexrv 
Garland, M D San Francisco, Calif 

2 Hormonal Studies m Breast Cancer, Ira T 
Nathanson M D Boston Mass 

3 The Treatment of Breast Cancer Metastatic to 
Bone with Testosterone Frantj E Adair M D 
New York N Y 

I Chnical Manifestations of Pitmtary Disease 
Lewhs M Hurxtkal M D Boston, Mass 
5 Diagnosis and Treatment of Pmeal Tumors Ga 
BERT Horrax M D Boston Mass 

EKECUTI\ E SESSION 1 46 P M 
Election of Officers 

DIAGNOSTIC SESSION 2 00 PM 

Roentgen Esmluation of Hip Lesions in Infancj and 
Childhood Based on Experience at Newington 
Home for Cnppled Children, Gilbert W Heub 
LEIN, M D , Louis Bernstein, M D and B J 
Hubbnet M D Hartford Conn 

2 Eosinophilic Granuloma and Xanthomatosis \Va 
LIAM T Green M D Boston Mass 

3 Eosinophilic Granuloma and Xanthomatosis SiD" 
NBV Farber, M D , Boston, Mass 

4 The Osseous Manifestations of Neurohbromatosis 
With Special Reference to Lesions of the Ribs, 
John F Holt M D and Edmun M Wright, 
M D Ann Arbor, Mich 

5 Sickle-cell Anemia in Adults with Osseous and 
Yisceral Manifestations, Robert P Ball M D , 
and Omar K Legan'T M D Presbyterian Hos 
pital New York Ix Y 

5 Polyostotic Fibrous Dysplasia (Albngbt s Syn 
drome) and Its Comparison imth Cbondroplasia 
(Ollier s Disease) A Correlation of the Pathological 
and Radiological Findings L R Sante M D , 
William Bauer M D and R M O Brien M D , 
St Louis Mo 

Meningocele M ithin the Sacrum I V Archer 
M D George Cooper Jr M D and R R , 
Hoffsias, M D University Va 


reland Ohio 

ical and Roentgenological Consideration of 
al Sinus Conditions A S Macmillan M D 
LeRox a. Schall, M D Boston Mass 
tudv of the Cervical Subarachnoid Space ivith 
.eJar Reference to Arnold Chian Malforma 
and Synngomj-elm Joseph H Marks M D 
Ken-nethE Lixungston M D Boston Mass 


THERAPY SESSION 2 00 P M 

Roentgen ray Treatment of Bactendia Carbonosa 
Infections Manuel Riebelisc M D Guadala- 
jara Mexico 

Radiation Therapy of Thrombophlebitis John S 
Bousloc M D Denver Colo 
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3 Radiation Treatment of Hemangiomas, Robert B 
Taft, M D Charleston, S C 

4 Roentgen Ray Treatment of Severe Asthma, K 
T Leddi M D , Mayo Clinic, Rochester, Mmn 

6 Radiation Necrosis of the Jan, Ernest M Da- 
LAND, M D Boston Mass 

6 The Use of X rays in the Prevention and Treat- 
ment of Infections Jambs F Kelli, M D , D A 
Dowbll M D , and John E Downing, M D 
Omaha Nebr 

ANNUAL BANQUET 7 00 P M 

Pnday, December 5 
GENERAL SESSION 10 15 A M 

1 The Roentgenologic E\amination as an Aid in 
Diagnosis of Mahgnant and Potentially Mahgnant 
Lesions of the Large Bowel, Joseph C Bell, M D 
and James B Douglas M D , Louisville, Ky 

2 Radiological Aspect of Amebic Colitis, J J 
Vallarino, M D , Wasbmgton, D C 

3 Large Lymphoid Cell Collections in the Mucosa of 
the Terminal Ileum Its Effect on Banum Shadows 
Josephine S Wells M D , New York, N Y 

■1 Acute Small Intestinal Obstruction, Ira Lock- 
nooD, MD Arthurs Smith MD and John 
W Walker, M D , Research Clinic Kansas City 
Mo 

5 Extrinsic Defonmties of the Colon Robert C 
Pendergrass M D Amencus Ga 


6 Banum Sulfate m Sahne Suspension Examination 
of the Left Colon m the Presence of Partial Ob- 
struction, George M Wiatt, M D Washington, 
D C 

GENERAL SESSION 2 00 P M 

1 Arthrograms BLampar Kelikian M D and El- 
bert K Lewis, M D , Chicago, 111 

2 Chrome Idiopathic Hypertrophic Osteoarthrop 
athy, John D Camp, M D , and Robert L 
Scanlan, M D , Mayo Clmic Rochester Mmn 

3 Contact Therapy in Treatment of Superficial 
Lesions, W S Altman M D Quincy Mass , B 
LbVine M D , and H F Friedman M D Bos- 
ton Mass 

4 Prenatal Estimation of Birth Weight by Pelvi- 
cephalometry, S W Donaldson M D , and 
William D Chenei , M D Ann Arbor, Mich 

6 Hydronephrosis A Radiological Classification 
Based on Anatomical Variations Samuel A 
Robins, M D and Joseph Fischman M D , Bos- 
ton Mass 

6 A Study of the Hands of Radiologists, Margaret 
Nickson, Argonne National Laboratory, Chicago 
111 

7 Rotation Therapy, Svdney J Hawley M D 
Seattle Wash 

8 Treatment of Deep-Seated Malignant Growths 
with Multiple Port Technic Simulating Rotation 
Therapy Ira 1 Kaplan M D , and S I Etkin 
M D , Bellevue Hospital, New York 





ANNOUNCEMENTS AND BOOK REVIEWS 


ANNUAL JIEETING, RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

As everyone must know by now, the Thirty- 
Third Annual Meeting of the Radiological Society 
of North Amenca will be held in Boston, Nov 30 to 
Dec 5, with headquarters at the Hotel Statler 
The program of Refresher Courses, which will 
begin on Sunday, Nov 30, was included in Radi- 
ology for September The Scientific Program ap- 
pears elsewhere in this issue 
The Women’s Comimttee has prepared a very 
interesting program for the lady guests and is 
anxious to contact as many of the women as pos- 
sible so that they will know how manv are going to 
attend 

On Monday, Pec 1, a breakfast at 10 00 am 
at the Women s City Club, 39 Beacon St , followed 
by a book review by Alice Dickson Bond, is planned 
On Tuesday there will be a concert and tour of 
Mrs Jack Gardner's palace, with transportation 
provided, and Wednesday a tour of histone Boston 
lasting three and one half hours 
The ladies are requested to take notice of the 
special program planned for them at the Boston 
meeting 


Dr Claude Hunt, Dr Leo Rigler, Dr Lovvelt 
Gom, and Dr Edgar McNamee. 

The foUowmg officers were elected for the en 
suing jear Dr James P Kirby, Salt Lake Citj, 
President, Dr Howard B Hunt, Omaha, Nebr, 
Presidentelect, Dr Q B Coray, Salt Lake Citj , 
1st Vice-President, Dr E M Ha} den, Tucson, 
Anz , 2d Vice-President Dr John Botislog, Den 
ver, Colo , Histonan , Dr M D Frazer, Dncoln, 
Nebr , Secretary-Treasurer 

The next annual meeting of the Soaety will be 
held in Salt Lake City 

A NEW ITALIAN JOURNAL OF RADIOLOGY 

There have recently been received in the editonal 
offices of Radiology issues of a new Itahan journal 
Radiologta, under the editorship of Professor Eu 
genio Milam, Director of the Instituto di Radio 
logia Medica, University of Rome Dr Milam is 
interested in receiving articles for publication front 
Amencan radiologists and asks that such contn 
butions be addressed to him at Institute di Radio- 
logia Medica deU’Umversita di Roma, Pohdimco 
Umberto I, Roma 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON RADIOLOGY 

The Amencan Medical Association will bold its 
1948 annual session m Chicago, June 21-25 Those 
who wish to present papers before the Section on 
Radiology should conunumcate with the secretarj , 
Dr U V Portmann, 2020 B 93rd St , Cleveland 
6 Ohio before Dec 1 1947 


AMERICAN COLLEGE OF RADIOLOGY^ 

New officers elected at the 24th annual meebng of 
the Amencan College of Radiologv are E C 
Ernst, MD , St Lows, President, to succeed B 
H Signer, M D , Kansas Cit} Charles L Mar- 
tin, MD, Dallas, Vice-President, Warren Furev, 
M b Chicago, Treasurer Lewis G Allen, M D 
Kans^ at}, Kan. was elected to the Board of 
Chancellors, and E P Pendergrass, M D Phil 
adelphia, was re elected as Chairman of the Board of 
Chancellors 


POCKY MOUNTAIN 
RADIOLOGICAL SOCIETY 


In Memonam 

HAROLD BENJAMIN THOMPSON, M D 
1883-1947 

Harold Benjamin Thompson, M D , of Seattle, 
Washmgton, one of the earl} radiologists of the 
Pacific Northwest, succumbed to coronary throin 
bosis on June 10 1947 after practi mg his specialty 
for thirt} fiv'e } ears 

Dr Thompson was born in Appleton Vhsconsin, 
in 1883 He graduated from Rush Medical College 
in 1908 His interest in radiolog} appeared earl> m 
his career IWnle still a medical student he worked 
in the inapient department of radiologv at Cook 
Count) Hospital He started general practice in 
Seattle m 1909 and after 1912 limited his practice 
to radiologv He was radiologist to the Seattle 
General Hospital from 1915 to 1940 and during the 
same penod was consultant in radiologv at the Chil 
dren s Orthopedic Hospital 

Dr Thompson was a Fellow of the Amencan 
College of Radiologv and a member of the Radio 
logical Societ} of North Amenca the M ashington 
State Radiological Societv and the Pacific North 
vrest Radiological Societv His wide cxpcncncc and 
keen abilitv at observation and diagnosis won him 


^ tor the meeting of the Rockv the respect of all his colleagues His death marks 
Over 165 registered lo Denver, Aug not onl} the loss of a pioneer in radiologv but a 

Mountain Radiological boae Ylovd wise counsellor and sincere fnend to the profession 


N. 





ANNOUNCEMENTS AND BOOK REVIEWS 


ANNUAL ^MEETING, RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

As everj'one must know by now, the Thirty- 
Third Annual Meeting of the Radiological Society 
of North Amenca will be held in Boston, Nov 30 to 
Dec 5, with headquarters at the Hotel Statler 
The program of Refresher Courses, which will 
begin on Sunday, Nov 30, was included in Radi- 
ology for September The Scientific Program ap- 
pears elsewhere m this issue 
The Women’s Committee has prepared a verj' 
mterestmg program for the lady guests and is 
anxious to contact as many of the women as pos- 
sible so that thej will know how many are going to 
attend 

On Mondaj, Dec 1, a breakfast at 10 00 am 
at the Women s Citj Club, 39 Beacon St , followed 
bj' a book review bj Alice Dickson Bond, is planned 
On Tuesday there will be a concert and tour of 
Mrs Jack Gardner’s palace, with transportation 
provided, and Wednesdav a tour of histone Boston 
lasting three and one half hours 

The ladies are requested to take notice of the 
speaal program planned for them at the Boston 
meeting 


Dr Claude Hunt, Dr Leo Rigler, Dr Lowell 
Goin, and Dr Edgar McNamee. 

The following oScers were elected for the en 
suing year Dr James P Kirby, Salt Lake City, 
President, Dr Howard B Hunt, Omaha, Nebr, 
President-elect , Dr Q B Coray, Salt Lake Citj , 
1st Vice-President, Dr E M Hayden, Tucson, 
Ann , 2d Vice-President Dr John Bouslog, Den 
ler, Colo , Histonan, Dr M D Frazer, Lmcoln, 
Nebr , Secretary-Treasurer 

The next annual meeting of the Society will be 
held in Salt Lake City 

A NEW ITALIAN JOURNAL OF RADIOLOGY 

There have recently been received in the editonal 
ofiices of Radiology issues of a new Itahan journal 
Radwlogta, under the editorship of Professor Eu 
gemo Milam, Director of the Institute di Radio- 
logia Medica, University of Rome Dr Milani is 
interested m receiving articles for publication from 
American radiologists and asks that such contn 
buttons be addressed to him at Institute di Radio 
logia Medica dell’Universitd di Roma, Pohclinico 
Umberto I, Roma 


AiMERICAN MEDICAL ASSOCIATION 
SECTION ON RADIOLOGY 

The Amencan Medical Association wiU hold its 
1948 annual session in Chicago, June 21-25 Those 
who wish to present papers before the Section on 
Radiology should commumcate with the secretary, 
Dr U V Portmann, 2020 E 93rd St Cleveland 
6 Ohio, before Dec 1, 1947 

AhlERICAN COLLEGE OF RADIOLOGY 

New officers elected at the 24th annual meeting of 
the Amencan College of Radiologi are E C 
Ernst, M D , St Louis, President to succeed E 
H Skinner M D Kansas City , Charles L Mar- 
tin, MD Dallas, Vee President, Warren Furei, 
M D , Chicago Treasurer Lewis G Alien, M D , 
Kansas City Kan was elected to the Board of 
ChanceUors, and E P Pendergrass, -M D Phil 
adelphia, was re elected as Chairman of the Board of 
Chancellors 

ROCKV MOUNTAIN 
RADIOLOGICAL SOCIETY' 


Oier 165 registered for the meeting of the Rocki 
M^n^am Radiological SoeieU m Aug 

7 0 Among the guest speakers were Dr Lloid 
cLJZr KenneUiComgan Dr EldivmU.twer 


In Memonam 

HAROLD BENJAhllN THOMPSON, M D 
1883-1947 

Harold Benjamin Thompson, M D , of Seattle, 
Washington, one of the earh radiologists of the 
Pacific Northwest, succumbed to coronary throm 
bosis on June 16 1947 after practi mg his speaalty 
for thirty five y ears 

Dr Thompson was bom m Appleton Wisconsin, 
in 1SS3 He graduated from Rush Medical College 
in 1908 His interest in radiology' appeared earh m 
his career While still a medical student, he worked 
in the incipient department of radiologi at Cook 
Count} Hospital He started general practice in 
Seattle in 1909 and after 1912 limited his practice 
to radiology He was radiologist to the Seattle 
General Hospital from 1915 to 1940 and durmg the 
same penod was consultant in radiology at the Chil 
dren s Orthopedic Hospital 

Dr Thompson iras a Fellow of the Amencan 
College of Radiologt and a member of the Radio 
logical Socicti of North Amenca, the \t ashington 
State Radiological SocieU and the Pacific North 
west Radiological Socicti His wide expenence and 
keen abiliti at obsenation and diagnosis won him 
the respect of all his colleagues His death marks 
not onh the loss of a pioneer m radiologv , hut a 
wise counsellor and sincere fnend to the profession 
of medicine 
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•adiological societies secretaries and meeting dates 


ii/w’j Nole Secretanes of state and local radiological societies are requested to cooperate in keeping this 
up-to-date by notifying the editor promptly of changes in officers and meeting dates Address Howard 
lb, JI D , The Henry Ford Hospital, Detroit 2, Mich 


UNITED STATES 

ncAL SociBTi OF North Ajcerica Secre- 
Tmsurer, Donald S Childs, M D , 607 
cal Arts Bldg , Syracuse 2, N Y 
Radium SociETi 5ecrr/ary Hugh F Hare, 
605 Commonwealth Ave. Boston 15, Mass 
loE'rtGEN Ra\ SociETi Secretary, Harold 
1 Kerr, M D loiva City Iowa 
'' 'oiiEGE OF Radiologi Secretary , Mac F 
" UN Wacker Dr Chicago 6, Dl 

Radiologi A M A Secretary, U V 
1 , M D , Cleveland Clinic, Cleveland 6, 


DlogicalSoueti Secretary-Treasurer, 
Stickley M D , Bell Bldg Montgom- 
, Meeting at the time and place of the 
' ite Medical Association meeting 


LOGICAL SociETL Secretary, Fred 
Pine Bluff Meets every three 
mually at meeting of State Medical 


L Association Section on Radi- 
ry, Sydney F Thomas M D 
Palo Alto 

n Medical Association, Ra- 
Suretary Mons Hormtz 
Te Blvd Los Angeles 6 Meets 
,'y of each month at County 


Connecticut 

Connecticut State Medical Societl Section on 
Radiologt Secretary, Robert M Lowman M D , 
Grace New Haven Hospital, Grace Unit New 
Haven Meetings bimonthly, second Thursday 

Flonda 

Florida Radiological Societ\ Secretary-Treasurer. 
J A Beals M D , St Luke's Hospital, Jackson- 
ville Meets semiannually, in April preceding the 
annual meeting of the Flonda Medical Society, 
and in November 

Georgia 

Georgia Radiological Society Secretary-Treasurer, 
Robert Drane, M D De Renne Apartments, 
Savannah Meets in November and at the annual 
meeting of State Medical Association 

nimois 

Chicago Roentgen Society Secretary, T J Wach- 
owski, M D , 310 EUis Ave Wheaton Meets 
at the Palmer House, second Thursday of October, 
November, January, February', March, and Apnl, 
at 8 00 pm 

Illinois Radiological Society Secretary-Treasurer, 
Wilham DeHolIander, M D , St Johns’ Hospital, 
Spnngfield Meetmgs quarterly as announced 

Illinois State Medical Societi, Section on Ra- 
diology Secretary, Frank S Hussey, M D 260 
East Supenor St Chicago 11 

Indiana 

Indiana Roentgen Society Secretary-Treasurer, 
J A Campbell, M D , Indiana University Hos- 
pitals, Indianapolis 7 Annual meetmg m May 


■ety Secretary L Henry 
Sutter St San Francisco 8 
State Medical Association 
Society Secretary R F 
1 Fourth Ave San Diego 
y of each month 
<San pRANasco Secretary 
2000 Van Ness Ave Meets 
Thursday at 7 45 P M 
Hall, Stanford Univer- 
' to December at Toland 
' omia Hospital 


Iowa 

Iowa X-Ray Club Secretary Arthur W Erskme, 
M D , 326 Higley Buildmg, Cedar Rapids Meets 
during annual session of State Medical Society 

Kentucky 

Kentucbt Radiological Society Secretary Treas- 
urer Sydney E Johnson M D 101 W Chestnut 
St , LouiSYuUe 

Louisville Radiological Society Secretars Treas- 
urer, Everett L Pnkey, Louisville General 
Hospital Louisville 2 Meets second Fnday of 
each month at Louisville General Hospital 


Secretary, Washington 
Hospital 1610 Milwau- 
d Friday of each month 
Hedicme and Hospitals 


Lomsiana 

Louisiana Radiological Society Seaetars-Treas- 
urer, Johnson R Anderson M D No Louisiana 
Sanitarium Shreveport Meets with State hled- 
ical Society 
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h.spost graduate studj^nrad.oIoS““^ ^nipletmg 

SmNEY J HA\nE\, MD 

Books Received 

the interest of our readers and as space 
Arthur w 

m'ustrati^ns PublishtdTy'^Ie'ffnTSw ‘S “ 

1947^^°^ ’ J^i»nneapo]/s, 3d Jibo„^ 

*' SoTm A“s?r;;r 

m? Tnce seS ■ ' 

eS ^ h 

o E B , B Sc Ph D F I-ovell, 

tones, Unive^tj of MaQchest^^T'^\^^™‘ 

MoTpr'S'u^'SY'^”^ PubhshTd^y 

raot Press, Ltd , London, 1047 Pnce 42s, 


Announcements and Boon Rextews 


OclobcrlW 

*3™^“ “Ti' Z” '"" “ *"■ “ 

reached approximately 7,000 

taiW S hai e prevented the publication of de 

accomplished and 

,n<°iT valuable co-ordination with nearby 

^ti^tions in diagnosis and treatnienL Now that 

full ^ ^ ^ext j-ear to a 

uller record of the work of this remaAable mstitu 

tlT medical and research staff, headed by 

tfte world famous director, Ralston Paterson 


Book Reviews 


s.r «- 

im. 'r 

“f “""1 »»«M b, th, totote "' 

whether previouslv treated ®r secondary, and 

together wi^ details of the" tS. 

the geographical ongm of the patients is 


La R^dioterapu En CafNiCA Eleuentos di 
SICA, Biologia y Terapeutica [amical Radio 
^^^^tiysical and Biological foundation 
w the Roentgen and Becquerel Ciine rajs] Bi 
j ^ Alfonso C Frangella, Sub-Di 
^ pr de Instituto de Radiologio de la Facultad de 
e cina, Montevideo Montevideo, ‘ Impresora 
raguaya, S A , 1942 A volume of 883 page 
with 427 illustrations 

This monumental volume of nearU nine hundrei 
pages ,s well prmted, well illustrated, and well ar 
nge , constituting a fountain of information rela 
to climcal radiotherapy Tnbute is paid to 
^fessor Doctor Pedro A Barcia and the late 
assor Doctor Carlos Butler, and other Uru 
guayan pioneers 

prologue by Professor Josd A Saralegni, 
e au or devotes 2S5 pages to theph^'sicsofroenl 
gen and radium therapy In harmonv wt h tie 
1 “Proad feehng among our Latin Airencan 
ig ors that x-raj's and radium really shctld be 
erre to as the rays of Roentgen and Becquerel 
terminology is followed througl cut the 
® publication of this booh anteda'es t' e 
epoch making discoveries regarding radia ion T^l 1 fa 
ine public following the use of the a^cm bonb 
e second part of the work consis i ig cf about 
one hundred pages, relates to riiiotiolcgr and 
^minanzes our knowledge of the effect of Roentger 
and Becquer^ Cune ravs on Imng matter and 
«peaallj on the human organism remainder 

r therapeutic .a 

v" ^ and r^diCTD 

therapy Numerous illustrations some m color, 
Illuminate the text The language is d.r^t dig 
nified. and a real treat to readeToflpLmh 
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Oregon 

Oregon Radiological Society Secretary Treasurer, 

Wm Y Burton, M D , 242 Medical Arts Bldg , 
Portland 5 Meets monthly, on the second 
Wednesday, at 8 00 p m in the library of the 
Uuiiersity of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Souety Secre- 
tary Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually m 
Maj 

PennsyRania 

Pennsilvania Radiological SociE-n Suretary- 
Treasurer James M Converse M D 416 Pine 
St Wilhamsport 8 Meets annually 
Philadelphia Roentgen Ran Societn Secretary 
Calvin L Stewart, M D , Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 pm, from October to May m 
Thomson Hall, College of Physiaans, 21 S 22d St 
PmsBURGH Roentgen Society Secretary- T reasurer, 
Lester M J Freedman, M D ,415 Highland Bldg , 
Pittsburgh 6 Meets second Wednesday of each 
month at 6 30 p m October to May inclusive 

Rocky Mountain States 

Rocki Mountain Radiological Society Secretary 
Treasurer, Maunce D Frazer, M D , Lincoln 
Chnic, Lincoln Nebr 

South Carolma 

South Carolina X-Ra\ Socibtn Secretary- T reasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Memphis Roentgen Club Meetings second Tuesday 
of each month at University Center 
Trn'n’essee Radiological Societi Secretary Treas- 
vrer, J Marsh Frfire M D , 707 Walnut St Chat- 
tanooga Meets annually with State Medical 
Societj in Apnl 

Teias 

P'allas Fort Worth Roentgen Studs Club Sec- 
retary \ R Hjdc MD Medical Arts Bldg, 
Port Worth 2 Meetings on third Monday of each 
month in Dallas m the odd months and in Fort 
Worth m the e\Yn months 

t’tAs Radiological Socictn Secretary Treasurer, 
R P O Hannon MD 050 Fifth An c Fort Worth 
■1 NcNtimctingJan 17 1948 


Utah 

Utah State Radiological Society Secretary- T reas- 
urer, M Lowry Allen, M D , Judge Bldg , Salt 
Lake City 1 Meets third Wednesday, January, 
March, May, September, November 

University op Utah Radiological Conperbncb 
Secretary, Henry H Lemer, M D Meets first and 
third Thursdays, September to June, inclusive, 
at Salt Lake County General Hospital 

Virginia 

Virginia Radiological Society Secretary, B Latan 
Flanagan, M D , 216 Medical Arts Bldg , Rich- 
mond 19 

Washington 

Washington State Radiological Society Secre- 
tary-Treasurer, Homer V HartzeU, M D , 310 
Stimson Bldg , Seattle 1 Meetings fourth Monday 
October through May, at College Club, Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, C A H Fortier M D 231 W Wiscon- 
sin Ave , Milwaukee 3 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary, S R Beatty, M D , 185 
Hazel St Oshkosh Two-day meeting m May 
and one day at annual meetmg of State Medical 
Society in September 

UNiVERsm ofWisconsinRadiologicalConferenck 
Meets first and third Thursdays 4 to 5 P M , Sep- 
tember to May, mclusive. Room 301 Service Mem- 
orial Institute, 426 N Charter St , Madison 6 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary Treasurer, E M Crawford, M D , 2100 
Marlowe Ave., Montreal 28, Quebec Meetings 
in January and June 

La Socifirfi Canadienne-Francaise d’Electrologie 
et de Radiologie MfiDiCALES General Secretary, 
Ongfaie Dufresne, M D , InsUtut du Radium, 
Montreal Meets on third Saturday of each 
month 

CUBA 

SOCIEDAD DE RADIOLOofA Y FiSIOTERAPIA DE CuBA 
Offices in Hospital Mercedes, Havana Meets 
monthly 

MEXICO 

SoCIEDAD MeYICANA DE RadIOLOgIa Y FiSIOTERAPIA 
Genera! Secretary, Dr Diomsio Pfirez Cosio, 
Marsdla 11, Mexico, D F Meetings first Mon 
day of each month 
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Octobo- lSt7 


Origans Parish Radiological Socieia Secrelary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Ixiuisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, thud Wednesday, 
7 30p ii 

Maryland 

Baltimore City Medical Society, Radiological 
Section Secrelary, Harry A Miller 2452 Eutaw 
Place, Baltimore 

Michigan 

Detroit X-ray and Radiom Society Secretary 
Treasurer, E R Witwer, M D , Harper Hospital, 
Detroit 1 Meetings first Thursday of each month 
from October to May, at Wayne County Medical 
Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary Treasurer, R B MacDufi, M D , 220 
Genesee BahL Building Flint 3 

Minnesota 

Minnesota Radiological Society Secretary, C N 
Borman M D 802 Medical Arts Bldg , Min- 
neapolis 2 Regular meetings in the Spnng and 
Fall 

Missouri 

Radiological Socibtv of Greater Kansas City 
Secretary John W WalLer, M D , 306 E 12th St., 
Kansas City Mo Meetings last Fnday of each 
month. 

Sr lours Society OP Radiologists Secretary, 'Edwm 
C Ernst, M D , 100 Beaumont Medical Bldg 
Meets on fourth Wednesday of each month, 
October to May 

NobraBlca 

Nebrasea Radiological Society Secretary-Treas- 
urer O A Neely M D , 924 Sharp Bulldmg 
Lmcoln Meetmgs third Wednesday of each 
month at 6 P M in either Omaha or Lincoln 

New England 

New England Roentgen Ray Society Secretary- 
Treasurer George Lcvene, M D Massachusetts 
Memorial Hospitals Boston, Mass Meets 
monthly 'on- -third Friday at Boston Medical 
Library 

New Hampshire 

New Hampshirb Roentgen Society Secretary- 
Treasurer, Albert C Johnston M D Elliot Com- 
munity Hospital Keene. Meetmgs quarterly m 
Concord 


ark 2 Meetmgs at Atlantic City at time of 
State Medical Society and midwinter in Newarlc 
as called 

New York 

Associated Radiologists of New Yore, Inc Sk 
retary, Wilham J Francis M D , East Rockaway, 
L I 

BROOKL-t-N Roentgen Ray Socibty Secrelary Trees 
urer, Abraham H Levy M D 1354 Carroll St , 
Bklyn 13 Meets fourth Tuesday of every moDti, 
October to April 

Buffalo Radiological Society Secretary-Treasurer 
Mario C Gian, M D , 010 Niagara St , Buffalo 1 
Meetings second Monday evenmg each month 
October to May, inclusive 

Central New York Roentgen SoaETv Secretary- 
Treasurer, Dwight V Needham M D , 608 E 
Genesee St , Syracuse 10 Meetings in January, 
May, and October 

Long Island Radiological Sooety Secretary, Mar 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetmgs fourth Thursday evenmg each month at 
Kmgs County Medical Bldg 

Neiv York Roentgen Societi Secretary Win 
• Snow, M D , 941 Park Ave., New York 28 

Rochester Roentgen-Ray Society Suretary, Mur 
ray P George, M D , 260 Crittenden Blvd , Ro- 
chester 7 Meets at Strong Memorial Hospital 
third Monday September through May 

North Carolina 

Radiological Sdcxety of North Carouna Su 
retary Treasurer, James E Hemphill, M D Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Society Secretary 
Charles Heilman MD, 1338 Second St , N , 
Fargo 

Ohio 

Omo Radiological Society Secretory, Carroll 
Dundon M D 1030 Reibold Bldg , Dayton 2 
Next meetmg at annual meetrag of the Ohio State 
Medical Association May 1948 

Central Ohio Radiological Society Secrelary, 
Hugh A Baldwm, M D 347 E State St , Co- 
lumbus 

Cincinnati Radiological Society Secretary, Eugene 
L Saenger, M D , 735 Doctors Bldg Cincinnati 2. 
Meets last Monday of the month September to 
May 

Cleveland Radiological Society Secrelary Treas- 
urer George L Sackett, M D , 10516 Carnegie 
Ave , Cleveland 6 Meetmgs at 0 30 P M on 
fourth Monday October to April inclusive. 

Oklahoma 


New Jersey 
Radiological Socisn 
Raphael Pomeranr 


OF New Jersey Secretary, 
M D 31 Lincoln Park New- 


Oklahoma State Radiological Societi Secretary- 
Treasurer Peter M Russo M D 230 Osier Build 
mg Oklahoma Citj Meetings three times a year 
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The Blood Vessels 

White J A. A Case of Congenital Mulbple 
Artcnovenous Fistulae of the Hand 525 

Technic 

Van Aixe\, Williard W Persistence of Fluoro- 
scopic Screens 526 

RADIOTHERAPY 

SiRis, Ei'elyn. and Dobson, Leonard Analysts 
of 402 Cases of Carcinoma of the Breast 626 

Houies, George W . antj Schdlz Milford D 
Radiation Treatment of Localized Malignant 
Lymphoma 526 

M E , Jewell, F C and Dunning, W 
F Therapy for Soft Tissue Sarcomas An 
Etpenraental Study 527 

Ga\ Leslie N Treatment of Residual Lym- 
phoid T issue m the Nasopharynx by Radium 527 

Euns, Roble\ D Evaluation of the Beta and 


Gamma Radiation Due to Extended Linear 
Sources of Radium 527 

EFFECTS OF RADIATION 
Masini, Vincenzo Effect of Irradiation on the 


Coagulation Time of the Blood in Normal 
Individuals 528 

Ellinqer, Friedrich Protective Action of Des- 
oxycorticosterone Acetate Against X-Ray- 
Induced Liver Changes 528 

Forssberg, Arn’e Action of Roentgen Rays on 

the Enzyme Catalase 528 

\AN Euler, Hans, and Hahn, L Influence of 

Roentgen Rays on Isolated Cell Nuclei 528 

WiRTH, John E Essential Safeguards in Produc- 
tion and Use of Atomic Energy 628 

Allison, Samuel K Atomic Energy in Industry 

and Physical Sciences 528 

Warren, Shields Physiologic Effects of Nuclear 

Energy 528 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Expenences in Ventnculography of Tumours Below 
the Tentonum Enk Lysholm Bnt J Radio! 19 
437-452 November 1946 

This study of subten tonal tumors is based on cases 
seen in Olivecrona s Neurosurgieal Clime in the Scra- 
phimer Hospital, Stockholm The greater part of the 
paper consists of illustrated case reports Unfortunately 
the reduction required by pnntmg makes the cuts dif 
ficult to interpret, at least to the eye of the abstractor 

Since 1935, S venfied lesions of the quadngemmal 
plate had been seen E\act localization was made 
roentgenographicaily in 3 cases In 2 cases an expand- 
ing process behind the aqueduct bulging into the 
postenor part of the third ventricle iras identified In 3 
cases only obstruction to the aqueduct could be seen 

Ventnculography nas done in 58 cases of vermis 
tumors aU venfied In 49 of these there nas accurate 
locahzation in 5 the localization ivas slightly inac- 
curate and in 4 only an infratentonal tumor was 
identifiable 

Of 75 cases of hemisphere tumors there iras exact 
locahzation in 71 a vermis lesion was diagnosed in 2 and 
non specific mfratentonal locahzation m 2 

All but one of II tumors of the pons uere accurately 
localized 

There nere 33 cerebellopontine angle tumors, oil 
accurately localized 21 of these were acoustic tumors 
This represents about 10 per cent of the acoustic tumors 
The other 90 per cent had bony changes and ventricu- 
lography ivas not required 

Of 93 cases of infrafastigial tumors 88 were exactly 
located Forty-two ventnculograms were negative 
where an expanding process was suspected in the pos 
tenor fossa In only 6 of these cases ivas operation done, 
reveahng 2 meiungiomas 1 brain stem tumor 1 acoustic 
tumor and 1 tumor of the fourth ventricle 

SvTiNEt J Haw lex M D 

Cystic Teratomas and Teratoid Tumors of the Central 
Nervous System m Infancy and Childhood Franc D 
Ingraham and Orville T Bailey J Neurosurg 3 61 1- 
632 November 1946 

Fifteen cases of cystic teratoma and teratoid tumor 
of the centra] nervous system in children found among 
231 neoplasms of the central nervous system operated 
upon at the Children s Hospital Boston m a twenty 
year period are reported No patients over fifteen 
years of age are admitted to this hospital Eight of the 
tumors were intracranial and 7 intraspmal Cranio 
pharyngiomas and sacrococcygeal teratomas have been 
excluded from this senes as have chordomas Dermoid 


occasionally The presence of a congenital anomaly in a 
patient with signs and symptoms of a space-occiipying 
cerebral lesion does not establish the diagnosis of teia 
toma or teratoid tumor but mcreases somenhat the 
chances of finding this lesion Roentgenograms of the 
skull may possibly show calcified areas suggesting the 
presence of bone or other organoid structures in tumors 
of this group In none of the patients m this senes was 
It possible to make a definite diagnosis of the type of 
lesion roentgenologically There was evidence of in 
creased intracranial pressure and m some instances 
mtcmal hydrocephalus was present Ventnculograms 
or encephalograms demonstrated filhng defects indicat 
mg the size and location of the tumors Of the 8 pa 
tients mth intracranial teratoma or teratoid tumor I is 
living more than five years after operation, 2 are living 
for periods less than five years, and 5 are dead 

Inlrasptnal Group As with the intracranial tcra 
tomas and teratoid tumors the symptoms produced b) 
the intraspmal members of the senes were those of a 
space occupying lesion at the level involved With the 
intraspmal tumors however the association of a con 
gemtal abnormahty w as the rule rather than the excep 
tion Since these anomalies affected the vertebrae, they 
could be easily demonstrated roentgenologically and 
often by physical examination as well The bony 
defects might or might not occur at the same level as the 
tumor They were of considerable importance m sug 
gestmg the diagnosis of teratoma or teratoid tumor 
preoperatively Usually the anomalies were compatible 
with normal function of the spine once the tumor had 
been removed and seldom reqmred operative treatment 

Occasionally also nevi or pigmented spots m the skm at 

the level of the lesion were regarded as somewhat sug 
gestive of teratoma or teratoid tumor Congemtal 
anomalies of other organ systems such as the cardiac or 
genito-unnary system are not regarded as being in any 
way related to the inadence of intraspmal tumors 
Roentgenograms were chiefly useful m this group of 
patients' or the demonstration of anotnaJies of the 
vertebral column It is conceivable that a definite 
diagnosis might be made roentgeaoIogicaVy by the 
demonstration of calcified organ like portions of the 
tumor As in the intracranial group no such instance 
occurred in the present senes Other roentgen studies 
for further locahzation and definition of the extent of the 
growth were made as indicated as with any mtraspinal 
tumor Of the 7 patients inth intraspmal teratomas and 
teratoid tumors 2 are living more than five years 4 are 
living for periods less than five years 1 is dead 


THE CHEST 


cysts however aremcluded 

Iiilracraiiial Group From the climcal pomt of vnew 
the character of the symptoms and the problems of 
differential dmgnosis of intracramal teratomas and 
teratoid tumors were those of any space-occupying 
lesion m that location There were local effects de 
pendmg on the site of the tumor and pressure effects 
rating from the increase m volume of the cranial con- 
tents Nothmg was encountered that w ould suggest the 
pathological diagnosis preoperatively unl^s an assoa 
^Id congenital anomaly ivas present which occurred 


Transverse I/ammagraphy of the Chest Pietro 
Amisano Rndiol med (Milan) 32 418-^21 November 
1946 

The author has applied laminagraphy to the study of 
transverse sections of the chest The patient is in a 
sitting position with the head flexed on the chest and 
the film IS under the thighs The axis of rotation of the 
laminagraph is at the lexcj of the chest to be examined 
The roentgen ra>’s enter the body at the shoulder Icxcl 
and traverse the t\hoIc trunk before reaching the film 
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Sion and repeated at three-month intervals Inchddren 
negative” roentgen findings were not taken as final, 
and m a number of instances the primary lung infiltra- 
tion, which was not visible m the first roentgenogram, 
became apparent in later films The type of lesion 
inned according to age The primary complex was 
1 found in most of the children and hematogenous foci 
were the rule m adults The respiratory tract thus 
appears to be the route of entry even in tuberculosis of 
the bones and jomts The skeletal lesion in most 
children onginates soon after the pnmary infection In 
1 adults It is usually due to reactivation of qmescent 
tuberculous foci resultmg in blood stream dissemination 
and subsequent implantation m bone and lung 
The importance of roubne roentgenography of the 
, chest m the diagnosis and prognosis of skeletal tuber- 
1 culosis IS emphasized 


Extrapleural Pneumothorax in Sihco-Tuberculosis 
H M Maier and A Hurst Am Rev Tuberc 54 509- 
oll, December 1946 

A case of sihco-tuberculosis is reported in which ex- 
trapleural pneumothorax was instituted and resulted m 
prompt closure of a tuberculous cavity The method is 
recommended for trial m cases of this type since it is a 
reversible procedure and since other methods of collapse 
therapy often cannot be employed m sdico tuberculosis 

L W Paul M D 


Pneumatocele During the Course of Pneumoma m 
Children John Roger Almklov and Alexander HatofI 
Am J Dis Child 72 621-528 November 1948 
A cavity mth a sharply defined thin border and often 
an air fluid level is a fairly frequent roentgenologic 
finding dunng the course of pneumonia m children To 
designate this the authors prefer the term ‘pneumat- 
to emphysematous bulla or benign cavity 
Normally the bronchial tree ddates in inspiration 
and IS constncted in expiration When inflammatory 
S'vclling of the bronchial mucosa accompanies pneu- 
raonia it may lead to a check-valve action allowing more 
air to enter dunng inspiration than can pass out in ex- 
piration and an obstructive emphysema results 
The diagnosis of pneumatocele is usually made on 
roentgen study Conditions to be differentiated are 
acute pulmonary abscess aputrid pulmonary necrosis 
ae to infarction tuberculous cavity locuHted pneumo 
morax and congenital pulmonary cyst (Caffey Am J 
u Child 60 5S6 1940) Acute pulmonary abscess 
endops and heals slowly and is accompanied by foul 
sputum, fever, clubbed fingers and other signs com 
Pclcl) abscntinpneumatoccle Tuberculous cavities are 
mlcd out by negative reaction to tuberculin and un- 
aoursc Loculated pneumothorax may be cx- 
adedby latcralandobliquc chest films Congenital pul 
raonary cysts are demonstrable before during and after 
c course of pneumonia whereas pneumatocele is not 
maljj present on the first films and disappears during 
me course of the disease 

Ihieumatoccle rarely produces svanptoms or signs and 
a uncomplicated cases requires no treatment 
, I 'lutliors saw 7 cases of pneumatocele in 60 
, ’ ' mn With pneumonia in a one year penod Five of 
c patients had lobar pneumonia and 2 broncho 
n "■’lb localization in the middle portion of the 

g t lung field The pneumatocele in% anably occurred 
a he area involved bv the pncuinoiiia The time of 
'PPe-irincc v-ined from the second to the twenty fifth 


day after onset of the disease In 3 of the 7 cases more 
than one pneumatocele developed The lesions varied 
from 1 to 3 cm m diameter Fluid levels were seen in 5 
The pneumatoceles were observed from four to forty- 
one days from date of appearance to disappearance AH 
disappeared spontaneously and completely without 
special treatment of any kind directed to the pneumato- 
celes Bernard S Kalayjian M D 

Bronchial Adenomas SionW Holley Mil Surgeon 
99 528-654 November 1947 

Bronchial adenomas constitute approximately 8 to 10 
per cent of all primary bronchopulmonary neoplasms 
They usually occur in the third and fourth decades, 
hence they have been encountered with relative fre- 
quency in the larger Army hospitals The favorable 
outcome to be anticipated m these cases is m decided 
contrast to the grave prognosis m bronchiogenic car- 
cinoma, but early diagnosis is essential for proper treat- 
ment This study is based upon records and specimens 
from 39 cases at the Army Institute of Pathology 
Seven cases from this number are presented to illustrate 
various clmical and pathologic features of the tumor 

Fourteen of the patients were female, 25 were male 
The neoplasm was discovered durmg life m all but one 
instance m which a 6-mm nodule of the carcinoid type 
was found after death from hypertensive heart disease 
Cough was a symptom m 66 per cent of cases, hemop- 
tysis (including blood-streakmg as well as severe 
hemorrhage) m 44 per cent, expectoration m 40 per 
cent, some form of chest pain usually mild m 36 per 
cent fever m 36 per cent, dyspnea m 20 per cent, 
iveight loss mil per cent, and wheeze m 9 per cent 
Thirty-three per cent of the patients had had one or 
more attacks of acute pulmonary infection, apparently 
secondary to bronchial obstruction Roentgeno- 
graphically the tumor was demonstrable m 8 cases 
atelectasis m 16, and inflammatory infiltration in 9 
others The affected bronchus was partially or com- 
pletely obstructed m 19 cases Bronchoscopic biopsy 
was performed in 34 cases, resultmg m immediate diag- 
nosis of adenoma m 18, the same diagnosis after ad- 
ditional biopsy or review of the original sections in 6, 
carcinoma m 14 cylmdroraa in 1, and endobronchial 
sarcoma in 1 

The tumor was removed bronchoscopically in 9 cases 
There were 11 lobectomies with two lobes of the right 
lung removed m two instances Pneumonectomv was 
performed m 15 cases 

Three of the 38 patients in whom the tumor was 
diagnosed during hfe have smee died At the last follow- 
up cxammations of the remainmg patients there was 
local recurrence in one, hepaUc metastascs were found 
at laparotomy in another In one patient with a 
mixed tumor type of bronchial adenoma, no further 
attempt at reraovil was made after the onginal broa- 
choscopj This patient had had partial collapse of the 
right lung and bloody pleural effusion for three years 
Tlie last roentgenogram showed rounded pleural densi- 
ties which might be interpreted as tumor nodules The 
longest period of observation after operation was ten 
jears Nothing is known of 3 paDents after the im- 
mediate postoperative period 

The tumors were located at or near the pulmonary 
hilus were usually polypoid and in several instances 
attained rather large size They assumed two distinct 
patterns, one which simulated that of appendiceal car- 
cinoid and the other that of some of the muted tumors of 
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isolated m hospitals and sanatona if the disease becomes 
infectious The responsibility for these accomplish 
ments lies mth those in charge of the pubhc health 
Failure to achieve them— failure to control completely 
and ultimately to ehminate tuberculosis — is unpardon- 
able 

[Iso mention is made of the case ivhich is first seen as a 
minimal case but may have in the past been a moder- 
ately advanced or advanced case These are the cases of 
minimal disease n hich are much more likely to break 
doivn than are lesions which were actual mmiraal to 
begin snth In this iray, the x ray shadon’s may be 
misleading, and vhen minimal arrested lesions are seen 
one must keep in mind the possibility of a formerly 
existing more advanced lesion — S F T ] 

Sydne\ F Thomas M D 

Tuberculosis — A I,abor Prohlem Leo Pncc. Am 
Rev Tuberc 54 512-526 December 1946 

The author discusses some of the soaal and economic 
problems of tuberculosis as it affects the average worker 
The laboring man often shuns tuberculosis case finding 
programs because he knows the discovery of the disease 
in himself means the loss of a job hospitalization ira- 
povenshed dependents, and trouble in finding work 
after the disease is stabilized The experience of the 
Ladies Garment Workers Union in estabhshmga tuber- 
culosis insurance program is discussed in considerable 
detail This union, which now numbers 165 000 mem 
bers in New York City began such a program in 1913 
In 1942 union contracts first contained a clause re 


major bronchial obstruction or of a relatively carcum 
senbed mass should also arouse a stispiaon of the co- 
existence of caremoma, especially in older patients 
When such suspiaon is aroused the ivell knonu diag 
nostic procedures available for confirmation of car 
cinoma should be employed including bronchoscopj 
biopsy of suspected metastatic lesions needle biopsy 
etc 

None of the cases reported was deemed operable at 
the time of diagnosis but smee pulmonary reseebon is 
now feasible in many cases of tuberculosis the prac 
tical desirability of earher diagnosis of coexisting cancer 
is apparent L W Paul M D 

Mass Miniature Radiography A Survey in the 
tfmted States Army Air Forces Edgar Waybum Am 
Rev Tubcrc S4 527-540 December 1946 

Durmg 1945 a mass x ray survey of the chest was 
conducted on 77 4S0 persons m the United States Annj 
Air Forces in England by means of two mobile trailer 
units The results of the survey are presented in a 
senes of tables and charts In this select group there 
teas found 0 006 per cent of active primary tuberculosis 
OOS per cent of active rem/ection type tuberculosis 
and 0 26 per cent of healed reinfection type tuberen 
losis Chest conditions of clinical interest other than 
tuberculosis were found m 76 cases There wws noth 
mg in the survey to suggest that flying predisposes to 
pulmonary tuberculosis in previously healthy young 
men L W PapLj M D 


quinng the employers to pay a tax on the pay roll for 
health aids to employees Wfith these funds improved 
medical service for garment workers became possible 
Members of the union co-operate with x ray surveys for 
the detection of tuberculosis because of the assurance 
that the victims of the disease iviU receive medical and 
economic support A long range tuberculosis control 
program sponsored by industry should consist of pen 
odic X ray examinations sanatonum care and financial 
aid for tuberculous patients rehabilitation m sheltered 
workshops and medical supervision of all ivorkers who 
have ever had the disease L W Pam,, M D 


Cancer and Pulmonary Tuberculosis Diagnosbc 
Problems in Patients with Cancer of the Lung in the 
Presence of Pulmonary Tuherculosia, Bruno Gerstl 
Fredenck C Wamng Jr , and Ruby S How lett Jr 
Am Rev Tuberc 54 470-487 December 1946 


Since January 1940 7 cases of cocMsting bronchio 
genic carcinoma and pulmonao tuberculosis have been 
recognized at Laurel Heights Sanatonum Connecticut, 
among approxnmately 1 600 patients sent in with a 
diagnosis of pulmonary tuberculosis only The present 
report summarizes the findings m these cases 

In only one instance did the diagnosis of tuberculosis 
present a problem in the remaining cases the diagnosis 
ivas readily apparent and ivas promptly confirmed by 


the finding of tubercle bacilli m the sputum The de- 
tection of the cancer > m more difficult The climcal 
evidences of cancer tended to be masked by the symp 
toms and signs of tuberculosis The x ray findings were 
of greatest significance m at least causing a suspicion ns 
to the presence of another disease BTien true hilar in- 
filtration IS demonstrated on postero-antenor and 
lat^l films cancer should be susjwted ^nce this is 
^^m seen m rcinfecUon tubereulosis Exadenec of 


Endogenous versus Exogenous Origin of Reinfechto 
Type Pulmonary Tuberculosis. With Case Report. 
Wdbam H Hams Jr U S Nav M BuU 46 1702- 
1707 November 1946 

Reinfection tuberculosis ’ is a term applied to that 
form of the disease which occurs after a primary lesion 
has been sustained It has also been termed adult 
type tuberculosis, secondary infection and ' super 
infection ’ As apphed to reinfection tuberculosis 

endogenous origin indicates that the bacilli causing 
the disease process have been derived from an old 
pnraary infection and exogenous ongin implies that 
the causative organisms have come from an outside 
source The exogenous route is generally considered to 
be of greater frequency and of greater importance. 

A case of reinfection pulmonary tuberculosis is re- 
ported here mth x ray evidence and lack of outside 
contacts strongly suggesting an endogenous onpo 
Roentgenograms are reproduced w hich indicate a break 
mg down of an old calcific hilar lesion permitting a 
spilling of viable bacilli which were believed to be re- 
sponsible for the reinfection The role of atypu^ 
pneumonia m the e\atation of latent pnmar} lesions 
with resultant endogenous reinfection is emphasized 

Lung Lesions m Skeletal Tuberculosis Review of 
SOO Cases K J Mann Lancet 2 744-749 Nox 23 
1940 

In an mvestigation of the respiratory tract in 500 
patients with skeletal tuberculosis, 284 cases (57 per 
cent) of acliv c pulmonary tuberculosis w ere found The 
history symptoms signs and bactenologie studies were 
of little assistance in discov'cnng early lung involvement 
and It was necessary therefore to rely on roentgen 
examination for diagnosis and classification of pul 
monary lesions Roentgenograms were taken on admts- 
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border is usually hidden by the vertebral column and 
hence an erroneous diagnosis of cardiac enlargement 
may be made The right hilar shadoivs, normally 
obscured by the overlying right cardiac border, may 
appear unusually prominent From these findings a 
presumpbve diagnosis of funnel chest can be made in 
(he absCTCe of other lesions u hich might cause a left 
cardiac shift such as scoliosis, left pleural thichenmg, 
left-sided atelectasis, right sided pleural fluid, and 
tumors The lateral view confirms the presence of the 
deformity 

Several instances of electrocardiographic abnormality 
occurring in association with funnel chest have been re- 
ported Right axis deviation is a frequent finding, 
left axis deviation is less common All varieties of T- 
wave change, including voltage elevation, peaking and 
diphasic and negative complexes have been reported 
ST elevation of minimal degree has been noted The 
PR interval is usually unchanged The changes occur- 
ring m the chest leads have not previously been reported 
The authors found T wave changes m lead CF-4 to be 
the most constant vanation in tbeir senes 
Disturbances of rhythm occurrmg in association with 
tunnel chest are uncommon One of the authors’ 
patients presented a bigemmal rhythm due to regularly 
reaunng nght ventncular extrasvstoles This was 
attributed to an irritable focus in the nght ventncle 
resulting from the constant pressure of the deformed 
sternum m this region 

Symptoms of a senous nature are uncommon Pal- 
pitation and dyspnea on exertion ore the most common 
tomplaints Chest pain occurred in 4 of the cases but 
'nis not of the type usually associated mth orgamc 
heart disease Significant cardiac physical findings 
tvcre present in only one case The blood pressure was 
'nthin normal limits with the exception of a shght 
Systolic elevation m one patient Slight cyanosis of the 
Had beds was observed m two cases 
Surgical treatment is indicated only m a fcii cases in 
which there arc clear-cut findings of lucreased cardiac 
embarrassment not attributable to other conditions 
H H Wright M D 

Heart Disease m the Case-Findmg Program 
Howard F West Am Rev Tuberc 54 405—469, 
December 1946 

In the interpretation of films made during mass 
nirveys of the chest, alteration in the size and shape of 
jbe heart and great vessels may be detected and should 
he reported Wlicn miniature films are employed, 
accurate measurements of size may he difficult to make, 
but methods have been suggested which may bo useful 
in borderline cases In a recent survey made by the 
■Cart Division of the Los Angeles Tuberculosis and 
Health Association of 8 913 industnal workers the 
X >inch films were mterprctcil as suspicious for 
®rt disease m 151 instances At the time of analysis, 
Ifi of these persons hnd been studied clinically and in 
ntiproxiuiatcly 75 per cent climeal confirmation of heart 
nisoasp was obtained 

Since a considerable portion of cases of unsuspected 
'fart disease can be recognized by essentially the same 
trbnic used m finding early tuberculosis it is ini 
l^iriint to decide what use can and should be made of 
information It is suggcsterl that the National 
uticrculosis Association and the American Heart 
"ooition cstabiisii a joint committee to consider the 
broblcm of joint case finding in its entirely Stand irds 


of procedure, techmcal, clmical and social can be 
adopted for the gmdance of local groups in the field 

L W Paul. M D 

Study of Blood Currents Within the Heart Adamo 
Gnlli Radiologia (Rome) 2 249-292, 1945 

The author has had the opportunity of observing 2 
cases of tree intraventncular buUets m which the move- 
ment of these foreign bodies gave a good indication of 
the action of the blood dunng a normal cardiac cycle 
These patients were studied fluoroscopically and wath 
kymographs obtained by means of fixed and moving 
grids and the existence of whirlpools and eddy currents 
was clearly demonstrated 

Cesarb Gianturco M D 


THE DIGESTIVE SYSTEM 

Roentgenologic Examination m Patients with Bleed- 
ing from the Gastromtestmal Tract Richard Schatzki 
New England J Med 235 783—786, Nov 28 1946 

The routine procedures m examination of patients 
with gastro-mtestmal hemorrhage will vary mth the 
patient and the history at the time of bleeding Very 
often the best procedure is a scout film of the abdomen 
followed by examination of the large bowel Since 
massive hemorrhages are m the majority of cases from 
the upper gastro-mtestmal tract, it is often advisable to 
examine only this portion 

In recent years exarmnation of the upper gastro- 
intestinal tract at an early date after bleeding occurs 
has been an accepted procedure It may be done mthin 
twenty-four to forty-eight hours of the initial bleedmg 
or shortly thereafter Shock is of course a contramdi- 
cation to examination, but this is not true of active 
bleedmg m itself since there is no reason to believe that 
the watery suspension of banum sulfate is as dangerous 
as food 

The patient should be first placed on his back rotated 
slightly to the left A single swallow of banum, if 
followed fluoroscopically through the esophagus may- 
reveal the presence of vances Two or three additional 
swrallows will outlme the postenor part of the gastnc 
fundus With rotation to the nght, the antrum and 
possibly the duodenal bulb will be observed after which 
the patient may again be rotated to the left, in which 
position the banum-coated gastnc wall mil be outlmed 
wath air displaced from the fundus Examination of the 
esophagus m both oblique diameters is completed mth 
the patient prone The duodenal bulb is examined in 
the same manner Very often the cause of the bleeding 
mil be found in this part of the examination, m which 
case further study is unnecessary Palpation is omitted 
and the pcnstaltic activity mth rotation of the patient 
IS uUlizcd to bnng out any significant lesion Ad- 
ditional banum may be needed to fill the stomach com- 
plctelj and give adequate definition to the distal por- 
tion Occasionally ulcers in the fundus may be seen 
best in the nght oblique view , while those of the antrum 
and the duodenal bulb mav be best seen in the left 
oblique projccUon The patient may then be turned in 
the prone position where the lesser curvature and 
iluoilcnal bulb arc more adequately defined The 
second and third portions of the duodenum should be 
carefully observed and if no source of bleeding is dis- 
covered the meal should be followed through the 
small bowel at appropnate penods 
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salivary glands and other structures of the mouth and 
face The ongin of neither of the types rvas deter- 
mined, though theu-mtramural location in the bronchus 
suggests bronchial glands or ducts as sources Several 
of the tumors showed features of mahgnancy, some had 
infiltrated locallj 

This study indicates that lobectomy or pneumonec- 
tomy accordmg to the location of the tumor, is the pre 
ferred treatment (1) because many of the tumors are 
of such size or have mfiltrated so that the} cannot be en- 
tirely removed through the bronchoscope. (2) because of 
the mahgnant potentialities of some of the tumors, and 
(3) because of the frequent coexistence of bronchiectasis 
and chrome pncumomtis 

Bronchohthiasis JohnH Barrett Arch Otolaryng 
44 674^580, November 1046 

A case of bronchohthiasis is recorded The patient’s 
illness began with influenza m December 1043 This 
ivas folloued by a persistent cough and then pneu- 
monia in October 1344, which ivas treated with penicfl- 
hn, with relief of all symptoms but the cough In Feb- 
ruary 1945 the fever recurred and the cough became 
severe. A month later a sharp pain in the chest de- 
veloped, and the patient had a seiere paroxysm of 
coughmg and raised a large amount of bright blood 
Roentgen exammation revealed consohdation of the 
middle lobe of the nght lung, with some iiregular 
diminished aeration m the antenor portion of the lower 
lobe The nght diaphragm teas elevated The heart iras 
displaced shghtly to the nght but was othennse normal 
There nas a dense calcificabon measuring 1 by 1 4 cm 
in diameter just to the nght of the mid hne m the region 
of the nght mam stem of the bronchus The changes m 
the middle lobe of the nght lung, with cardiac displace- 
ment suggested an atelectatic process inth infection 
On bronchoscopy, a calcareous mass surrounded by 
granulation tissue was found to obstruct the lumen of 
the nght mam bronchus just above the onfice of the 
imddle lobe This was removed and proved to be a 
grayish white rough, irregular calculus about 1 cm in 
diameter On further questlonmg the patient recalled 
coughmg up a similar hut smaller calcified mass which 
however had not been shown to the attending physi- 
cian 


Primary Endothelioma of the Pleura. Herman 
Weissman Dis of Chest 12 562-570, November- 
December 1946 


Primary endothehoma of the pleura is a rare neo- 
plasm, and its early diagnosis saves the patient a great 
deni of meffectuol therapy The onset is gradual and 
usually becomes apparent following a respiratory in- 
fection Pam appears early and is mterniittent in the 


begmmng gradually becoming constant and gnawing 
Usually It IS not affected by respiration or cough and is 
not reheted by fluid formation or aspiration An 
idiopathic pleural effusion after middle age may be the 
first chmeal manifestation Dyspnea and a dry 
imtatmg cough progress as the disease advances The 
physical findmgs ore those of a pleural effusion On 
TfflMraUon, the needle encounters great resistance as it 
n-^ses through the pleura Other signs maj appear as 
dnbbmg of the fingers unilateral or bilateral v^I 
p^j-sis, dilatauon of the tboraac veins etc The 
Si IS brief with progress.! ecaeh^a weakness m- 
creasmg dyspnea cyanosis coma and death 


The x-ray findmgs are helpful but not m the early 
stages After thoracentesis, a pneumothorax should be 
induced The characteristic findings arc multiple 
smooth tumor nodules of varying sizes and thickness, 
mostly over the parietal pleura. 

The author gives historical and statistical data, 
quotes Eivmg and others as to the ongin of the tumor 
and presents two case histones, m one the diagnosis was 
verified postmortem, and m the second by a biopsy 
Henry K Tavxor, M P 

Mediastinal Alterations Secondary to Hypertrophy 
of the Left Auncle Stratigraphic Study Pietro Perma 
and Franco Hueber Radiol raed (Milan) 32 440-148, 
November 1046 

The authors have studied the angles formed by the 
two main bronchi with the trachea m normal sthenic 
and hyposthenie individuals The average angles found 
for sthenic types are between 36° and 42° for the right 
bronchus 39° and 43° for the left bronchus The 
average angles for hyposthemc types are 30° to 33° for 
the nght bronchus and 34° to 36° for the left bronchus 

In patients with hypertrophy of the left auncle, the 
authors found a widcnmg of the angle beta tea the 
trachea and the bronchi as weU as some compression of 
the bronchi, wath reduction of their volume 

Cbsake Giantpsco M D 

Radiological Visibility of the Normal Thymus En 
nco Benassi Radiol med (Milan) 32 413-^1" 

November 1946 

According to MacNei] Hardy, Little and BlalJan, a 
large upper mediastinal shadow will be found in SO pef 
cent of the infants exammed by roentgen rays The 
author has found large upper mediastinal shadows in 
many infants referred because of other complaints and 
ascertamed that the nadenmg of the mediastinum was 
due to the thymus since the width decreased folloivmg 
irradiation The author believes that the sire of the 
normal thymus vanes between wide limits, and that 
roentgen therapy should be used only in those cases in 
which there are definite symptoms of obstruction 
CsSARB Gianttoco M D 

Roentgen and Cardiac Manifestations of Funnel 
Chest, J George TephcL and E H Drake Am J 
Roentgenol S6 721-735 December 1946 

Funnel chest is not a rare condition but since most 
persons having this deformity are without troublesome 
symptoms only a small number of cases have been 
reported The authors present 9 cases and discuss the 
sahent chmeal roentgenographic and electrocardio- 
graphic features 

The malformation is a developmental anomaly m 
most instances and is often noted in more than one 
member of the same family Severe rickets may pro- 
duce the deformity, although pigeon chest is a more 
common result of that disease Severe trauma to the 
sternum mth an angulated fracture is also an ctiologic 
factor The condition is due to posterior displacement 
of the sternum the manubmim not usually being m 
volved The depression of the body of the sternum may 
amount to 7 cm or more The heart is usually shifted 
toward the left and cardiac rotation in the sagittal 
plane may be present The left border of the heart 
shows some elevation from the diaphragm resembling 
a nght vcntncular enlargement The right cardiac 
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ated with changes m the bulb that simulate the changes 
seen in pepbc ulcer One of the disturbing features of 
the lesion is the rapidity w ith which a partially filled 
duodenal cap spills into the descending loop of the re- 
dundancy This should not be confused ivith imtability 
or deformity with failure of filhng In the erect posi- 
tion, flattening or peaking at the cap may occur because 
of the tracbon of the mobile U shaped loop At the 
angle formed by the bulb and the descending limb of the 
redundanc>, the mucosal folds overlap and interlace 
A stellate mucosal pattern at this point may be annlo 
gous to the stellate formabon often seen at the superior 
angle of the normal duodenum In the case of the re- 
dundant duodenum, this shadow may occur close to the 
pylorus and is hkcly to be interpreted as a crater or scar 
A large flaccid bulb often has much the appearance of a 
redundancy of the supenor duodenum but careful 
ohservabon of the progress of the banum should settle 
this problem 

In each case careful scrutiny of the bulb itself must be 
made so that the apparent deformity and irritability 
associated with redundancy of the supenor duodenum 
will not be confused with intrinsic duodenal disease 
In the entue series of 1,000 gastro mtestmal esamina- 
bons, there were 248 mstances of definite disease m the 
stomach or duodenum This includes ulcers and can- 
cers but not gastritis or duodenibs Six of the 22 pa- 
tients with elongation of the superior duodenum showed 
a defect in the stomach or duodenum Since the figures 
in each group approximate 25 per cent the authors be- 
lieve that the r^undant duodenum is not a contribut- 
ing factor to cither gastro-mtestinal pathology or symp 
tomatology " 

Amebic Disease of the Cecum CUmcal and Radi- 
ological Aspects DivightL Wdbur and John D Camp 
Gastroenterology 7 535-648 November 1946 
Amebiasis frequently involves the cecum and pre 
sents a variety of clinical pictures slmulabng a variety 
of cecal and appendiceal lesions Symptoms may be 
absent Some of the patients m the authors’ senes inth 
amebiasis had had a previous diagnosis of acute appen 
diabs appendiceal abscess, and carcinoma of the 
oecum The frequency with which the diagnosis of 
acute ippcndicitis is made in these cases is of great im 
Portance because of the disastrous results of surgery (the 
niortahty folloinng surgical therapy incident to the 
Chicago epidemic of 1933 w as 40 per cent) 

In the authors’ cxpcnence roentgen cxamiinUon of 
the colon was the most valuable method of indicating 
Iht presence of amebic disease In numerous instances 
die diagnosis w as suspected or made by the rociitgcnolo- 
Risl when there w ere no clinical symptoms in cases with 
or without cysts or trophozoites in the stool The 
’’'gnific ini Tociiigcnologic changes in the cecum consist 
of spasm dilatation relaxation and abnormal patency 
of the ileocecal vahe inflammatory induration with 
coiimg, and iiifl immatory tuincfactivc defects The 
earliest lesions arc those inioKang the mucosa, the 
Cecal walls lose their sharp smooth character and the 
umcosa appe irs finely granular or of irregular contour 
and there may be associ itcd cecal spxsni Cecil lesions 
of amebiasis w ere found by banum enema studies in 9 
of 37 patients walh stools which on routine examination 
coMlnincd cysts or Irophozotlcs of liiirin /iislohlica 
Hoeulgeai cxammation was p vrticularly useful in nidi 
citmg the diapiosis of amebiasis in patients with a 
lii'ton sugge-stiiig prei lous disease of the appendix and 


in those with hepatitis otherwase unexplained, en- 
larged livers, and abscesses of the hver, when no amebae 
or cysts could be found m the stools or pus 

With the return of military personnel from heavily 
infested areas, a considerable number of cases of 
amebiasis will be observed m the Umted States, and 
clinicians and roentgenologists should be on the alert for 
signs of this disease 

A Concept of Paralytic Heus A CUmcal Study 
John Devine Bnt J Surg 34 158-179, October 
1946 

Paralytic ileus is of three types (i) idiopathic 
paralytic ileus, (2) paralytic ileus arising from medical 
diseases, (3) paralytic ileus the result of surgical opera- 
tions A number of brief case histones are given illus- 
trating these three types The pathological physiology 
IS reviewed and the author quotes Wangensteen (1942), 
who showed that a pressure of 55-66 mm Hg wathm the 
gut causes pressure on the veins encircling the ileum 
This interferes wath the absorption of gas and fluid and 
leads to more distention The effects of distention may 
be local or general One local result is increased 
permeability of the capdlanes of the mtestmal mucosa 
wath transudation of some of their contents into the 
peritoneal caxaty There is a resultmg loss of plasma 
from the circulation wath decrease of bowel motility 
probably from associated edema of bowel Among the 
general effects is diminished flow of bile In most of the 
cases studied by the author there ivas little or no sign of 
bile in the aspirated flmd In a fuUy developed paralyrtic 
ileus the large intestine is also involved and enemas are 
retained or returned wathout result 

In a lengthy discussion of xranous treatments of 
paralytic ileus the author enumerates those drugs and 
procedures which are used to increase motility, and re 
views the literature on the action of morphine on the 
small intestine — a drug frequently used not only for 
Its action on the muscle of the small intestme, but also 
for the induction of sleep and rebef of pain In 3 cases 
tracings and observations were made on patients wath 
the Miller-Abbott tube and recording tambour The 
results of these and other investigations seem to show 
that morphine (1) delays the passage of food through 
the intestine and therefore causes constipation (2) 
causes duodenal spasm for a short time follow ed by re- 
laxation (3) decreases penstaltic movement of the 
duodenum and ileum but (a) increases the tone and (ft) 
the frequency of the small mixing i\ aves Cases treated 
wath the barbiturates w ere also studied by means of a 
recording Millcr-Abbott tube and it is concluded that 
they should be given with caution in cases of possible 
paralytic ileus as they decrease peristalsis and tone 
Coincident pathological conditions which maj con- 
tribute to the occurrence of postoperative paraljtic 
ileus arc biTioproteincmia. distention of the upper 
urinary tract or bladder, intrapcntoncal imtatioii, and 
o\cr-distcnuon of the stomach 

The author develops a concept of ileus based on 
clinical stud> employing auscultation of the abdomen 
and the Miller Abbott tube wath recording tambour 
According to this concept there arc three stages of 
ileus (1) the stage of no mo\ ement, (2) a stage of dis 
ordered and inco-ordinntcd movement, (3) a stage 
when movement is being co-ordinated once more 
Stimulation b> enemas, pituitnn or b> other measures 
III the second stage causes more distention and increased 
p.uu and discomfort for the patient In the third stage 
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When the source of bleeding has not been found, re 
examination at a later date, n hen palpation is possible, 
should be made In spite of all the maneuvers that 
roentgenologists may practise, the source of bleeding 
may not be discovered 

The most frequent cause of bleeding is duodenal ulcer, 
and careful examination of the duodenal bulb is im 
perative Gastnc ulcers may also cause bleeding and, 
if they are small maj disappear mthm a tno week 
penod Cancer of the stomach may be the source of 
bleeding but a large blood clot may simulate a polypoid 
tumor Re examination n ould exclude this possibility 
The bleeding may be from vances of the esophagus 
and these are sometimes hard to demonstrate. They 
may be present even in the absence of splenomegaly, 
ascites and a palpable liver The vances may be dem- 
onstrated only after the bolus of banum has passed 
through the esophagus and « hde it is outbned by a thin 
coating The diagnosis of gastritis as a source of bleed- 
ing IS difficult, and is possible m only a small number of 
cases Hemorrhage may result from a hiatus hernia 
Repeated hemorrhages may occur in the presence of 
submucosal tumors such as leiomyoma, fibroma and 
neurofibroma of the stomach 

Lesions of the small bon el and colon are not con 
sidered m this discussion John B McAvENy, M D 


Gastrocohc Fistula A Clinical and Experimental 
Study R John F Renshan, Fredcnc E Templeton, 
and Robert M Kiskaddon Gastroenterology 7 611- 
521 November 1940 

Gastrocolic fistula is one of the most serious compliea 
tions of surgical treatment for peptic ulcer The fistula 
produces a devastating syndrome characterized chiefly 
by diarrhea steatorrhea ireight loss anemia, and mal 
nutrition Because of the conflictmg opmions about the 
physiological cause of the syndrome and because the 
shunt mechanism or by passing of the small mtestme 
did not seem to afford an adequate e.\pIanation, the 
authors made gastrocohc gastrojejunocohc and entero 
cohc anastomoses in dogs observed the results and 
compared them with observations m human patients 
having similar fistulas 

Betiveen 1921 and 1946 20 patients with proved 
gastrocohc fistulas were seen at the Cleveland Clinic 
Ten of the 20 patients had roentgen studies inth suf 
fiaent evidence for analysis of direction of the flow of 
banum Eight of these 10 patients had fistulas follow- 
mg operation for peptic ulcer The roentgen studies 
revealed that the banum meal passed from the stomach 
into the upper small mtestme In 2 of the 10 patients, a 
small or minor portion of the meal passed through the 
fistula mto the colon whde the major portion passed 
from the stomach into the upper small intestine In 
the other 8 patients the entire meal passed from stomach 
to small mtestme and none went directly from stomach 
to colon It IS significant that all or the larger part of 
the meal always passed mto the upper small intestine 
and was never shunted or dumped directly into the 
colon 

Seven dogs inth gastrocohc or enterocolic anasto- 
moses 1 to 4 cm in diameter had diarrhea steatorrhea, 
anemia and malnutntion similar to the syndrome 
occurring in human beings inth gastrocohc or gastroje- 
lunocohc fistulas In all the ammals roentgenologic 
studies revealed that all or the major part of the 
Lnum meal passed from the st^eh mto the upp^ 
i mtestme. In one dog the banum meal was ob 


served to pass from stomach mto small mtestme, then 
into the colon, and finally regurgitate through the 
fistula back into the stomach from, i\ hich it then passed 
mto the upper small intestine again In another dog 
fecal matenal floinng from the colon into the stomach 
through the fistula ivas observed at gastroscopic eiami 
nation 

In one human patient with gastrojejunocohc fistula 
the banum meal was observed to pass through the py 
lorus and fistula Twenty four hours later most of the 
banum was still scattered through the small mtestme 
and colon The stomach contained more banum at 
twenty-four hours than at five hours, mdicabng rt 
gurgitation through the fistula back mto the stomach 
Five dogs 11 hich were killed dunng the course of the 
syndrome or died as a result of the syndrome shoived 
pathologic changes in the stomach of an inflammatory 
nature Two dogs showed gastnc ulccrabon with 
evidence of organization and some degree of chroniaty 
In the small intestine, especially the upper third then 
was a striking subacute to chrome type of mflararaatory 
infiltration limited almost exclusively to the mucosa oi 
the papillae 

Tentative conclusions based on the above endoict 
and observations of others are (1) Sufficient ahraoii 
passes from stomach into upper small intestine to main 
tain adequate nutntion (2) Passage of ahment directly 
from stomach to colon is not frequent enough nor m 
large enough amounts to produce the syndrome. (3) 
Deranged digestive and absorptive functions of the 
small intestine cause the syndrome (4) Dcnngemtnl 
of small mtestinal function is probably the result of 
damage to the intestmal mucosa by passage of eclouK 
contents through the small intestine. 

Redundant Duodenum A Radiographic Stndj 
Irwin H Slater and Arthur Lautlan U S Nav M 
Bull 46 1651-1667, November 1946 

The supenor portion of the duodenum is usually a 
short segment which proceeds posteriorly and to the 
right to form the first part of the normal horseshoe- 
shaped duodenum Occasicmally there is elongation of 
this segment, produemg a U or shaped redundancy 
demonstrable on roentgen e.\amination In a senes of 
1 000 consecutiv e gastro-intestinal examinabons at a 
naval hospital 22 cases (2-2 per cent) of redundant 
duodenum were found In most of the cases in this 
senes the segment was mobile 

The V shaped tract shows no dilatation and usually 
has an entirely normal mucosal pattern The U shaped 
loop however is dilated and us a rule, presents a 
water trap appearance This segment often seems to 
retain the banum for a short interval in its rclitiicl) 
wide channel, giving an appearince of puddling 
which IS transient and not to be confused with retention 
In no case m the senes reported here was prolonged re 
tention or even significant delay m the emptynng of this 
segment observed The banum meal passed normally 
through the duodenum and in no instance wais an empty 
stomach associated inth anyUhing but an empty su 
penor duodenum 

Chrome duodenal obstruction may however be 
associated uath dilatation and elongation of the supenor 
duodenum In these cases a U shaped redundancy 
has been noted This should be diflerciitiated by its 
obstructive concomitants — gastnc retention and failure 
of nonnai progress of the meal into the jejunum 

Elongation of the supenor duodenum may be associ 
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The appearance of monostotic fibrous dysplasia m 
the roentgenogram offers little that is characteristic In 
the long bones the lesions were found principally in the 
metaphyses though occasionally they occupied the 
middle of the shaft No site of predilection was noted 
in the ribs When the skull u as affected, the maxilla 
was most often involved In the roentgenogram, the 
area of fibrous dysplasia is radiolucent, sometimes 
traversed by dehcate trabeculae of bone It is usually 
central in position and produces thinning and expansion 
of the cortex, particularly marked m the nbs and fibula 
and m the bones of the calvarium at times there is a 
nanow margin of condensed bone at the penphery The 
non specificity of the roentgenogmphic appearance in 
this disease is emphasized by the fact that m not one of 
these cases was the possibility of fibrous dysplasia enter- 
tamed b> the roentgenologist The diagnoses offered 
in order of their frequency were bone cyst 16, 
giant-cell tumor 8 osteochondroma 8, tumor 7, cnchon- 
droma 4, chondroma fibroma, ossifymg fibroma os- 
teitis fibrosa cystica, sarcoma and myeloma 2 each 
Oiteoma, chondromyxoma non-osteogemc fibroma 
adamantmoma Ewmg’s tumor eosinophihc granuloma 
of bone, Paget's disease, osteomyelitis, and callus each 
appeared once 

The pathologic anatomy of fibrous dysplasia is dis- 
cussed at length Evidence is presented which sug- 
gests that so-called ossifying fibroma and non-osteo- 
genic ■fibroma of bone are variants of this condition 
The monostotic form of fibrous dysplasia is not a con- 
genital anomaly, and etiologically has probably nothing 
in common with the form of polyostotic fibrous dysplasia 
found in Aibnght s syndrome It may represent a dis 
turbance of the normal reparative process following any 
ofavanet} of bone injuries 

Infantile Cortical Hyperostoses John Caffey J 
Pediat 29 541-599 November 1946 
The author adds 6 new cases of infantile cortical 
hyperostoses to the senes previously reported (Am J 
Roentgenol 54 1 1946 Abst in Radiology 46 638 
1940) The disorder is a new syndrome of unknown 
cause and obscure pathogenesis The components of 
the condition, common to all the cases investigated, arc 
U) deep swellings of the soft tissues and (2) cortical 
hjperostoses in the neighboring bones Other ira 
portanl features mclude fever hypenmtability pseudo 
paralysis dysphagia, and pleurisy Laboratory findings 
are anemia leukocytosis increased sedimentation rate 
and cxcessue scrum phosphatase 
Heperostoscs have been demonstrated in the man 
dible and the clavicles most frequently The calvanum, 
^pulae nbs, and the tubular bones of the extremities 
haw also been affected 

Initial sjanptoms may appear as early as the third 
"■eek of life or as late as the twentieth month Dura- 
tioii of the active manifestations a ancs from eight weeks 
•o nine months All patients ha\c rccoacred No 
Ihcrapcutic agent has altered the course of the disease 
Among the conditions suggested by the aboac find 
u'gs are parotitis ostcomy elitis and tumor of the man 
dihle, scurvy poliomyelitis leukemia and rheumatoid 
'rthnlis or rheum itic fe\cr 
Lieh of the author s new cases is discusseal indi 
' idn ilK and is accompanied by roentgenograms and a 
'leagram of the skeleton showing the distribution of the 
niinhenieiit Tlie result is an excellent snrxey of an 
mtcn-sinig syaidromc M \\ endflu Dietz M D 


Osteochondrodystrophia Deformans (Morqmo’s 
Disease) Observations at Autopsy in One Case 
Nathan H Emhom, John Royal Moore, and Leonard 
G Rowntree Am J Dis Child 72 536-544, Novem 
ber 1946 

Osteochondrodystrophia deformans or Morqmo’s 
disease, is characterized by dwarfism, deformities of the 
bones of the trunk and extrermties, and roentgen 
evidence of absence of centers of ossification, destruc- 
tion, rarefaction and proliferation invol'vmg aU bones, 
includmg, directly or indirectly, those of the skull 
The roentgen findmgs are most helpful m the diag- 
nosis The epiphyses of long bones are usually irregu- 
lar, enlarged, flattened, and of varymg density, suggest- 
ing cellular destruction The femoral head may be 
absent, misshapen, or fragmented The acetabulum 
and glenoid fossa may be irregular and articulation im- 
proper The diaphyses are thinned and show areas of 
rarefaction near the ends, and the cortex may be thick- 
ened on the side of greatest strain The small bones of 
the hands and feet are shortened, with thin cortex, 
irregidanties of epiphyses, and increased trabeculation 
The ossification centers for carpals and tarsals are de- 
ficient for attamed age The vertebral bodies are 
flattened and irregular m outline, with rough articular 
surfaces and frequent wedgmg Kyphosis in dorsal and 
lumbar areas and thickenmg of intervertebral disks are 
common The nbs are wide and flat and the mtercostal 
spaces are narrowed, ■with antenor protrusion of the 
sternum of varymg degree 

The case reported is of a boy, aged 10, who xvas ob- 
served for several years pnor to death He had de- 
veloped slowly had many deformities typical of the 
disease, and at the age of four had lost control of the 
sphincters and leg muscles, so that he was confined to 
bed thereafter Roentgen studies showed bone changes 
typical of the disease and, m addition changes m the 
upper cervical region and base of the skull simdar to 
those of platybasia 

At autopsy, the posterior cranial fossa was elexmted 
the upper cervical vertebrae were fused and there was 
nnteropostenor compression of the spinal cord to the 
level of the fourth cervical vertebra, with microscopic 
evidence of extensive vacuolation, loss of horn cells, and 
much ghal proliferation The compression undoubtedly 
accounted for the neurologic changes observed 

This disease apparently has two phases, first, the 
structural defects with postural changes and ortho- 
pedic deformities, second, the phase m which the 
neurologic changes become apparent 

Berxard S Kalaxjiax, M D 

Bone Lesions m Early Syphilis Report of a Case 
Aaron M Lcfkovits and Kenneth R Cross Am J 
Chn Path 16 093-700 November 1940 

A case of early s>-philis with widespread mx oivcmcnt 
of bone in a > oung w hitc male is presented 
A 22 J car-old soldier was treated for malaria in an 
armj hospital in December 1944 The blood Kahn 
reaction was negative at that time In Januarj April 
and Ma> 1945, recurrences of malarial fex er dtx eloped 
and were treated promptlj and succcssfullj with ata- 
bnne In Maj the patient complained of headaches 
a knot oil his head, p,iin and swelling oxer the 
sternum of three weeks’ duration becoming progres- 
sixe!> worse and a dull aching pain in the region of the 
right scapula Examination showed localized swollen 
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these same measures produce a result inth relief of 
symptoms The treatment of a fully developed paralytic 
ileus consists of the use of the Miller-Abbott tube and 
replacement therapy In cases uhere the tube cannot 
be passed or does not go beyond the pylorus intro 
duction may be made through a jejunostomy 

hlAA Cluian M D 

A Case of DiverticuloslB of the Vermifotin Appendlr 
Roentgenographically Demonstrated. John H Gil- 
more and Thomas K Mahan Am J Roentgenol 56 
74S-750, December 1946 

Diverticulosis of the appendu. is seen occasionally by 
the pathologist but is rarely demonstrated preopera 
tively The authors report a case m which appendiceal 
diverticula were demonstrated on gastro intestmal 
examination and later confirmed at surgery 

The patient a white soldier, aged 25, was admitted 
to the hospital because of nght lower quadrant ab 
dominal pam which had recurred at inteiwals for two 
years There was tenderness m the region of the 
cecum, most marked over McBumey s point Rectal 
exammation revealed a small tender mass in the cecal 
region No other abnormal symptoms or physical 
findmgs were elicited Routme blood and unne exam- 
ination showed essentially normal findings The blood 
Kahn reaction was negative 

On banum enema examination the colon filled 
readily, with shght untabihty of the ascending colon 
A small rounded projection defect extended from the 
appendux at the junction of middle and distal thirds 
and was considered to represent a small diverticulum 
Another more questionable, diverticulum was seen 
adjacent to it Examination twenty-four hours follow- 
ing ingestion of an opaque meal permitted incomplete 
nsuahzation of the appendix The appendix extended 
obhquely upivard from the cecal tip and ivas apparently 
somewhat fixed m this position 

At operation the cecum was found to be fixed The 
appendix was retrocecal retroserosal and fixed 

Gross exarmnation of the removed appendix showed 
the serosal surface to be slightly congested but smooth 
and ghsterang Along the medial concave border there 
were three distinct nodular bulgmgs, each attached to 


there may be such extrasLeletai changes as cu- 
taneous pigmentation somatic precoaty m both seres, 
and endocnne dysfunction, chiefly m female patients 
Whde the etiology of the condtion is obsinire, it is 
usually attributed to a developmental defect It is du 
covered m chddhood or early adolescence a patho- 
logical fracture ora limp mth pam and deformity of the 
lower hmbs being a frequent complaint Facial 
asjunmetry, ocular proptosis and acromegahc changes 
may occur Laboratory examinations are frequently 
negative, but the blood phosphatase may be elevated 
One or more bones may be involved There is a strong 
tendency for the skeletal involvement to be unilateral 
The charactenstic bone lesions are scattered areas ot 
rarefaction, areas of increased density and overgrowth 
of bone being less common The cortex is thinned, and 
the medullary space distended Bowmg of the long 
bones and coxa vara may be present The rarefied 
areas in the bones are usually composed of collagenous 
connective tissue m which there may be small foa of 
ossification 

The condition is self limited and becomes qmesctnt 
in adults Treatment consists chiefly m measures to 
avoid spontaneous fractures by guarding against 
trauma and severe exercise 

The authors report a case of fibrous dysplasia of bone 
m a boy aged 11 who presented only skeletal mam 
festations of the disease He showed involvement of 
the right femur and both forearms, with pathological 
fractures The slmll was also involved with marked 
thickening of the occipital and left panetal bone, 
assoaated with sharply defined areas of rarefaction 
The left femur showed bowing, with coxa vara, and the 
left tibia and fibula were affected 
Most of the laboratory findings were within normal 
limits However repeated blood urea determinabons 
vaned from 43 to 48 mg per 100 c c and the creatinine 
ranged from 2 4 to 3 5 mg per 100 c c The blood 
phosphatase was 6 28 Bodansky units 

A biopsy taken from the left tibia showed abnormal 
bony tissue occurrmg as islands m collagenous connec 
tive tissue Occasional osteoblasts and very few 
osteoclasts were present No cartilage was identified 
H H Wright M D 


the appendix along a broad base 6 to 8 mm m diameter 
Incision of the bulgmgs showed the distal two to have a 
lumen which commumcated freely with the lumen of the 
appendix The third showed only a narrow sht hke 
lumen On microscopic exammation the appendix 
showed httle evidence of inflammatory reaction The 
muscular coat of the appendix did not exiiend com 
pletely through the diverticula A distinct muscularis 
mucosae was present however and was contmuous 
with the musculans mucosae of the appendix proper 
The patient made an uneventful recovery 

H H Wright M D 


THE MUSCULOSKELETAL SYSTEM 

Fibrous Dysplasia of Bones Albert W Mann 
Ohver Eitzen and E P McNamce Am J Roent- 
genol 56 707-711, December 1946 

Fibrous dysplasia of the skeleton has been generaUy 
recognized as an entity only smee 1937 although it 
had been known earlier under such names as osteitis 
fibrosis cystica congemta and prccomous puberty 
bone brittleness In addition to bone lesions 


Fibrous Dysplasia of Single Bones (Monostotic 
Fibrous Dysplasia) Hans G Schlumberger 
Surgeon 99 504-527 November 1946 

This paper is based on 69 cases of fibrous dysplasia 
which were studied at the Army Institute of Pathology 
The lesion was confined to a smgle bone m 07 involved 
both the right femur and tibia in one and was poly 
ostotic m another The nbs were involved in 29 cases 
the femur m 9, tibia 8 mavilia 7 calvarium 5 mandible 
2 humerus 2 ulna 2 vertebra 1 pelvis 1 fibula 1 
The first sign of the disease was usually a local swell 
ing particularly if the affected bone ^vas superficial 
eg, the skull rfbs and tibia Local tenderness was 
sometimes associated mth the suelJing and occasion 
ally when one of the long bones uus mvolv cd pain of 
an arthritic character nas referred to the nearest joint 
In 4 cases the lesion was not suspected until the patient 
suffered a pathologic fracture Of the 29 nb lesions 12 
were incidental findings on routine chest films In con 
trast to many of the reported cases of polyostotic 
fibrous dysplasia none of the cases of the monostotic 
/orm showed areas of abnormal skin pigmentation or 
evidence of endocnne disturbance 
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Pnmary Liposarcoma of Bone. Report of a Case 
Herman B 'WHUiford and Thomas J Fatherree U S 
hai M Bull 46 1750-1755 November 1946 
A diffuse bone tumor mvolvmg the pel\ns with 
metastases to regional lymph nodes and the chest, is re- 
corded The patient, a 31-year old seaman, ivas ad 
ranted to the hospital complaining of pam and stiffness 
in the lumbosacral area first noticed several ii eeks pre- 
viously, when hfting an aircraft propeller Subse- 
quently, coughing or straining produced a momentary 
sharp pam m the loner lumbar area About four days 
pnor to admission a dull generalized lumbosacral pain 
developed follovnng the onset of a cold The patient 
complained also of weakness of a month's duration and 
a loss o! about 16 pounds over the past several months 
Examination of the blood showed an anerma (hemo 


globm less than 7 5 gm per cent, red blood cells 1,600,- 
000) which appeared to be of a hypochrormc, microcytic 
type Roentgenograms of the dorsal and lumbar spme, 
the skull, and both thighs and legs were within normal 
hnuts An intravenous pyelogram was hkemse essen 
tially normal Prominent markings were present 
throughout the entire right lung, but there was no 
definite evidence of metastasis or parenchjmal infiltra- 
tion Stereoscopic studies of the pelvis showed a 
diffuse irregularly distributed predominantly osteo- 
lytic lesion involving the sacrum, the upper tw o-thirds of 
the ilium bilateraUy and, to a lesser extent, both pubic 
hones Irregular areas of osteoblastic activity were 
associated mth the bone destruction The osteolytic 
and osteoblastic processes combined to give the bone a 
mottled appearance These findings were interpreted 
as metastases of undetermined ongin 
The patient was treated symptomaticallj and 
attempts were made to combat the anemia In one 
month the red blood cells numbered 3,050,000 and the 
hemoglobin 9 5 gm per cent A chest film now revealed 
a moderately large convex shadow at the left hilum, 
which Was interpreted as a metastasis to the hilar nodes 
Throughout the medial two-thirds of the right lung 
field was a very fine parenchymal infiltration, with 
peribronchial distribution In the low er half of the lung 
Ihcic Was some confluence of these linear areas of infil 
Iration wath the formation of small areas of consolida 
tion JCo metastasis was notcal in the thonrx 
Dunug the next month the patient slowly lost ground 
and death followed a cerebrovascular accident two 
months after admission An autopsy was performed 
Microscopic examination revealed neoplastic tissue in 
me bone marrow lyanph nodes lungs and right kidney 
Pathologically the lesion was considered to represent 


pnmary liposarcoma of bone 
The X my findings m the bone m this case presented 
10 particular features which might not be produced by 
a Pvedommantly ostcoly tic metastatic carcinoma The 
h^ion was so interpreted initially and a rtvacw of the 
dms followang postmortem examination brought out 
"0 features which would lead to a different intcrprcta 
bon should a similar situation be encountered The 
chest findings also presented no pcciilunties which 
Would gill; a clue iQ nature of the undcrlyang 
■metastatic tumor 


Skeletal Lymphosarcomatosis with Secondary Hyper- 
Ps^thyioldism A xmi der Sar and PH Hartz Am 
J Chn Fitb 16 701—713 November 1946 
A case of liypcrparathyToidisni secondary to skeletal 
bauiilicK.arcoiwatosi', m a 55 v car old Negro male is re- 


ported The patient vvas admitted to the hospital 
with a diagnosis of rheumatoid arthritis or syphihs 
He complained of pain m all extremities and of dull 
headache for six months He had been bedridden for 
two months His jomts were painful but not swollen 
and walking was difficult The skull appeared to be 
getting softer and smaller m circumference In the last 
eight months all of the teeth had fallen out There were 
no urinary symptoms 

The patient was emaciated, weighing only 92 pounds 
The head was very tender to palpation, much of the 
calvanura had disappeared, and only a soft mass could 
be felt The cervic^ lymph nodes were not palpable 
and the thyroid was not enlarged The chest was pain- 
ful to palpation The fingertips of both hands were 
slightly enlarged and the nails had the appearance of a 
parrot s beak Wassermann and Kahn tests were nega- 
tive Senal chemical exammation showed a hyper- 
calcemia The phosphorus content of the blood serum 
was low Roentgenograms showed severe decalcifica- 
tion of the whole skeleton, the lesions closely resembling 
those of osteitis fibrosa and metastatic tumor Except 
for small areas m the tibias and heads of the fibulas the 
distal ends of the extremities were atrophied Urin- 
alysis during a constant low calcium diet showed a 
high excretion of calcium and inorgamc phosphorus A 
tentative diagnosis of hyperparathyroidism was made 
on the basis of chemical examinations Biopsy of a 
nb supported this diagnosis 

A quick detenoration in the patient’s condition, with 
an irregular fever and uremic symptoms made an ex- 
ploratory operation impossible for some time When 
it was finally undertaken the parathyroids were found 
to be slightly enlarged and of normal number No 
adenoma could be detected One left and two nght 
glands were removed The patient died m uremia 
Necropsy revealed diffuse lynnphoid tissue consistmg 
of small and medium sized lyrniphocy^tes in the tonsils, 
lymph nodes calvarium, dura and penosteum The 
authors behexe, therefore that a diagnosis of lympho- 
sorcomatosis inth cranial metastasis is warranted 
There vvas an extensive absorption of bone by osteo- 
clasts and replacement of normal marrow by connec- 
tive tissue nch in collagen and containing lymphocytes 
and multinucleated giant cells These findings, to 
gether with the results of the biochemical and roentgen 
examinations are typical of osteitis fibrosa The pres- 
ence of lymphocy-tic infiltrates m the fibrous marrow 
may be considered as a chronic inflammatory reaction or 
as a beginning infiltration with neoplastic cells, the 
authors favor the first view The calaficatioii m the 
lungs and kidneys found at autopsy must be regarded 
as a sequel of the osteitis fibrosa 

The parathyroid glands were only slightly enlarged 
and consisted almost exclusively of pnncipal cells 
On the basis of these findings the histologic findings on 
biopsy of the nb the hyTiercalccmia, the low phos- 
phorus content of the blood, and the high excretion of 
calcium and phosphorus in the unne a hyperparathy- 
roidism IS behex ed to hax c existed This was probably 
secondary to a disturbance of the ralcium metabolism 
caused by metastatic skeletal lyanphosarcomatosis 


Pyogenic Osteomyelitis of the Spme Peter Martin 
Bnt M J 2 03S-691 Nov 9, 1940 
C^tcomy chtis of the spine forming part of a gcncral- 
izcrl bacteremia has usually been a fulminating infcc- 
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areas over the nght fronto-panetal the panetal, and shoa a much lower ratio of bone tumors to admissiora, 
temporoparietal regions of the skuU and over the nght Ewing's tumor occurs most often m young persons 
Mstostemal junction at the level of the second nb between the ages of five and fifteen, and 3 out of 4 cases 

These swoUen areas vaned in size from one half inch to occur m males The ‘pipe ' bones are the most fre- 

one inch m diameter and were tender on pressure quent sites especially the tibia fibula, humerus ulna, 

X-ray examination of the skull on May 26 showed a and fcmuiO The clavicles tarml bones, ribs, vertebrae 

small tumor in the soft tissue of the scalp on the nght mandible, skull shoulder gudle, and pelvis are also 
Side just antenor to the coronal suture about 4 cm occasionally involved The most frequent dmical 

lateral to the sagittal suture There u’as shght erosion findings are (1) history of trauma, (2) intermittent 

the outer table of the skuU at the site of the tumor symptoms of pain and fever, (3) a mistaken diagnosis of 

The sedimentation rate was 44 mm in one hour The chrome osteomyelitis in the case of long bones or of 

complamts referable to the skull and sternum con- tuberculosis in the presence of vertebral involvement 

tinned and the pain in the nght scapula became worse Joint involvement is rarely seen Considerable local 

Films taken on June 1 showed an increase m the size of hypererma may be present addmg to the difficulty in 

the lesions noted on May 26 There was no bony in- distinguishing this condition from osteomychtis. 
volveraent of the sternum and nght scapula On June The histogenesis of Ewing’s tumor is a subject upon 
20 the blood Kahn and Kolmer reactions w ere positive w hich there is much disagreement Basically the tumor 

On June 30 \ ray examination showed a slight increase consists of solid cords of rounded cells separated by 

m the size of the areas of erosion in both the nght and fibrous bands Dehcate reticubn fibers may exist be 
left frontal and the nght panetal hones One of these tween individual tumor cells or may be absenb The 

areas appeared to penetrate the inner table of the skull nuclei are rounded and the cell outline is mdetmet 

On July 23 several irregular areas of alopecia over the There is a marked umformity in the appearance of the 

ocapital and panetal regions were observed X ray cells One of the most characteristic features is the 

examination of the bones of the left upper extremity, absence of intercellular substance The cells are two to 

both lower extremities, and pelvns showed no abnor- four times the size of a small lymphocyte Some mam 

mahties tain that it is impossible to separate reticulura-cell 

On July 6 the largest skmll lesion was curetted sarcoma and Einng’s tumor and that the two are 

Histologic examination shoived granulomatous tissue vanants of the same condition The cell of ongin has 

vnth some focal distnbution of inflammatory infiltration been considered by some to be the undifferentiated 

Actual caseation was absent but shght degeneration mesenchymal cell which in postnatal life is found about 

associated with active fibroplasia and osteogenesis was small blood vessels and capiUanes Differentiation ol 

evident There was only moderate endothehal hyper- this cell along vanous hues, according to this opinion 

plasia These changes represent one phase of syphilitic could produce fibrosarcoma osteogenic sarcoma and 
osteomyelitis A lymph node removed from the left lymphoblastoma Because of the constant association 

inguinal region showed multiple small granulomata and of this tumor with a bone locale it seems necessary to 


generalized lymphoid and reticuloendothehal hyper- 
plasia commonly seen during the secondary stage of 
syphihs 

At first the positive blood reaction was thought to be 
a false positive because of the coexisting malarial in- 
fection The true nature of the disease ivas recognized 
only after histologic sections of bone and lymph node 
were examined The diagnosis was confirmed by quan 
titative serologic studies at the Army Medical Center 
Although the patient had no demonstrable pnmary 
luetic lesion it is believed that he acquired syphihs 
during a furlough in March The tender swollen areas 
on the skull were first noticed approximately four to 
sue weeks after sexTial exposure, or well withm the period 
of secondary stage The paroxysms of chills and fev er 
due to the recurrent vivax malanal fever had no effect 
upon the mvasive abflity of the spirochetes The pa- 
tient made an excellent response to pemdlhn 


Some Observations Concemmg Ewing’s Tumor Seen 
in an Army General Hospital. Gilbert W Heublein 
Sylvan E Moolten, and Joseph C Bell Am J Roent- 
genol S6 688-7(>3 December J946 

The clinical features, histopathology diagnosis, and 


treatment of Ewing s tumor are discussed and 7 cases 
illustrating various aspects of the disease are presented 
Of 30 442 admissions to the Percy Jones General 
Hospital 55 were for bone tumors 24 of which were 
mahgnant 10 representing Ewing's tumor The inci- 
dence of bone tumors was unusually high because this 
hospital was both an amputation and deep raentgim 
t^py «nter Reports from large civilmn hospitals 


relate the tumor m some manner to osteogemc raesen 
chyme The authors consider the tumor an embryonal 
osteoblastoma non-osteogenic 

The chmeal findings, roentgenographic study and 
histopathologic examinations are all important in 
making the diagnosis of Ewing s tumor The roent 
genogram will ordinarily indicate whether the tumor is 
mtnnsie or extrinsic in relation to the shaft whether 
It is benign or malignant and the extent of involve 
raent. In some instances the tumor type niay be 
accurately determined Occasionally the roentgen 
findings may be more diagnostic than the pathologic 
report based on insufficient biopsy matenal Osteo- 
myelitis IS the condition most hkely to be confused with 
Ewing s tumor Any obscure lytic changes in bone or 
ramimal penosteal prohferntion should be followed bj 
serial roentgenography and early biopsy Emngs 
tumor occumng in the sacrum is particularly difficult 
for differential diagnosis One should remember that 
m Ewing s tumor there may be spontaneous decrease m 
the size of the lesion The presence of intercurrent 
disease, such as syphilis may be a confusing factor 
TlTiere the diagnosis of Ewing s tumor is suspected 
but cannot be substantiated by biopsy the therapeutic 
test IS valuable Small doses of 100 to 150 r will often 
cause rapid regression of the tumor and relief of pain 
after only a few treatments With other osteogenic 
tumors relief of pam does not ordinarily occur with 
moderate amounts of roentgen therapy or the analgesic 
effect IS delayed for a matter of two weeks or more 
Treatment is pnmanlj surgical and the use of deep 
roentgen therapy alone is not warranted except where 
the lesion is inoperable H H Whicht IVf D 
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ated antenor or slightly anterolateral to the nerve root 
cause a defect in the filling of the root pouch without 
disturbing the thecal column When the prolapse is 
situated further laterally the myelogram may show a 
characteristic change or it may remain normal 
The question of mtermittent prolapses is discussed in 
detail These are the "concealed” disks described by 
Dandy (JAMA 117 821, Sept 6 1941) The 
authors employ extension of the spme to demonstrate 
the prolapse by myelography and also at operation 
Extrusions may displace root pouches and they may 
cause defects in the thecal column at a distance from the 
disk space 

Scarred disks can be identified by plam films m con- 
junction with myelography The mdentation m the 
myelogram coincides with the bony spurs and is not 
caused by soft tissue protrusion Many scarred disks of 
this type are asymptomatic 

The indirect effects of disk prolapse are swollen 
intrathecal nerve roots and arachnoiditis The latter is 
identified by a serrated edge produced by seepage of 
medium between the neighbonng roots of the cauda 
equina matted together mth adhesions Hypertrophy 
of the hgamentura flavum has not been found at opera- 
tion, and the authors beheve that the myelographic 
appearance adduced by other authors as evidence of 
this condition is to he explamed by disk lesions alone 
I Artefacts may give nse to misleading appearances 
and render the myelogram worthless These may be 
produced by the medium leaking into the subdural 
1 space mto the extradural tissues and along the epidural 
spaces To prevent these conditions, lumbar puncture 
should be performed ivith the patient lying honzontal 
aod the injection should not be made within several 
days of a previous spinal puncture 
In 80 cases of tins senes satisfactory myelograms 
were obtained, and of these 76 were interpreted as 
pathological while 10 (12 per cent) were considered 
normal In all except 1 case one or more disk lesions 
^ere subsequently estabhshed at operation In each 
of the 10 cases with negative myelograms a disk lesion 
jvas present at operation In 74 cases the presence and 
•vvel of a disk protrusion were mdicated inth almost 
5‘®’Pfete accuracy In this senes a third of the pro 
hpscs were centrally placed while two thirds were 
laterally placed 

^ large number of excellent reproductions of myelo- 
P^tms illustrate the vanous types of disk lesions found 
o> the authors Max Cluian M D 

Congemtal Bipartite Carpal Navicular Thomas F 
"osc Australian & New Zealand J Surg 16 149-151 
^tober, 1940 

Rose cites the case of a 37 year-old soldier who sus- 
buned an injury to the nght wnst and subsequent 
^ Flys wen. interpreted as an ununited fracture of the 
^lacular Studies of the left wnst disclosed similar 
dings despite a negative history of trauma Because 
dt ph>-sical findings and roentgenograms were not 
l^dicntne of a carpal fracture, a diagnosis of a tear of 
*■ radio-carpal ligament was made, associated 
fh bilateral bipartite navicular carpals The patient's 
was complete and films taken at a later period 
'nosed an uncliangcd appearance of the bipartite 
'""aculars 

A tnic bipartite nax icular is dixadcd across the waist 
more or less equal portions Tlicrc is a joint space 
hreen the fragments which communicates with the 


carpal jomt system, but is separated from the radio- 
carpal joint by a hgament muting the proxnnal edges 
The dividing hne extends obhquely from the outer end 
of the articulatmg surface of the radius to about the 
middle of the concave surface of the head of the capi 
tate. This condition is commonly bilateral, though 
undateral cases have been reported 

The author stresses pomts m differential diagnosis 
Tlje prevailmg entena, lack of trauma, lack of disa- 
bdity, and a bilateral lesion are considered msuffiaent 
evidence on which to base a diagnosis of bipartite 
navicular Despite slight and perhaps forgotten 
trauma and minimal disability x ray studies may 
demonstrate an ununited fractiue of the navicular 
The final diagnosis is therefore solely dependent upon 
the radiologic findmgs The bone texture of each frag- 
ment of a bipartite navicular is normal and of equal 
density The apposmg edges of the fragments are 
smooth and thm, and there is no evidence of osteo- 
porosis or osteosclerosis Should there be any change in 
bone texture such as irregularity or increased density 
m the hne of demarcation, then the separation must be 
regarded as a fracture, even though the condition is 
bilateral and the patient cannot recall injury 

Louis Bernstein, M D 


Para-Articnlar Calcification m the Lower Extrermbes 
of Paraplegic Patients Wilhara C Ward Am J 
Roentgenol 56 712-716, December 1946 

Calcification about the joints and m the soft tissues of 
the lower extremities of paraplegic patients has been 
reported infrequently Previous reports are mamly 
from the European literature and indicate that the con- 
dition had been observed m veterans of World War I 
who had sustamed spmal cord injuries 

The author observed 88 patients with spmal cord and 
cauda equina mjunes of varying seventy Only 33 of 
these were seen for any considerable penod Para- 
articular and soft-tissue calcification in the lower e.x- 
tremities was observed m 4 of these patients but as 
only those patients mth swelling or stiffness of the 
joints were completely studied by roentgenograms the 
actual incidence is unknowm Three of the patients had 
only a nunor degree of calcification about the knee jomts 
The fourth had extensive calcification about the knees 
and m the soft tissues of the lowei thighs 

This last patient a 26-year-old soldier, sustamed a 
shell fragment wound of the spine at the level of the 
10th thoracic vertebra A lumbar puncture on the 
follomng day revealed complete block of spmal fluid 
Dunng the ensuing week massive edema of both lower 
extremities developed and mthm a month large decu- 
bitus ulcerations were present over both hips and the 
sacrum Roentgenograms of the lower axtremities 
made approximately eleven weeks following the injury 
showed extensive calcification m the soft tissues about 
both knee joints With supportive thcrapj the edema 
of the legs ivas reduced, and the decubitus ulcers im- 
proved Pine granular deposits of calcium were noted 
in the soft tissues of the right hip region approximately 
SIX months follomng injury At eleven months there 
some fragmentation of the articulatmg surface of 
the head of the femur, with marked para arUcular 
calcihcalion 

It appears lint calcification about the joints and in 
the soft tnsucs usuallj begins dunng the first jear after 
spinal cord injury, ,f it ,s to dcxclop except in those 
cases that hax e late associated fractures The cause of 
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tion, fatal in a high percentage of cases Antemortem 
diagnosis has not often been made When, however, the 
disease is locahzcd, the mortahty may be as low os 25 
per cent Martin believes that many so-called cases of 
spinal tuberculosis which heal rapidly \nth early fusion 
ma> m reahty be pyogemc osteomyelitis and their in 
elusion would reduce the mortality still further 

Pyogenic osteomyehtis of the spine is more common m 
males (3 to 1) and the usual age of onset is m the third 
decade m contrast to the earlier occurrence of osteo- 
myelitis elsewhere The most common infecting agent 
IS Staphylococcus aureus, whde Slaphylococais albus and 
Slreplococais are more rarelj responsible The lumbar 
region is most frequently involved The bodies of the 
vertebrae are generally affected os a metastatic phe 
noraenon, the primary focus being in a boil tooth in- 
fection septic wound or other suppurative process 
Pathologicallj an ulcerating lesion showing a tend 
ency to spread to adjacent segments is produced The 
disk cartilage is rapidly destroyed early in the process, 
and the infection then attacks the next vertebral bod> 
This IS in contrast to tuberculosis in which the disk is 
not so readdy destroyed and spread of the infection to 
adjacent vertebrae is under the antenor spinal ligament 
rather than through the disk Abscesses often occur 
and may point along fascial planes producing retro- 
pharyngeal, mediastinal psoas, pcnnephntic, or pelxo- 
rectal abscesses dependmg on the portion of the spine 
involved Sinus formation is not uncommon Abscess 
may be present with minimal bone involvement Epi- 
dural abscess with compression of the cord or meningitis 
occurs infrequently but carries a high mortality 

The onset is often acute mth local signs obscured by 
the intensity of the toxemia Spontaneous lumbar pain, 
diffuse at first and later localized, is often severe enough 
to confine the patient to bed It is accompanied by 
muscular spasm and signs of toxemia 

Radiologically little may be found in the fulminating 
cases In the subacute infections as the disease attacks 
the vertebral body it maj be two to three months be 
fore X ray changes are demonstrable Narroivmg of the 
intervertebral space with moth-eaten irregidanty of the 
adjacent bony surfaces is the first change Increased 
density of the affected vertebral body inth areas of 
mottled rarefaction, is common Subperiosteal new 
bone IS formed at the edges of the contiguous vertebrae 
leading to a beaking which continues to increase m 
sue and eventually fuses producing bony ankylosis 
This may occur m seven months or more 

The differentiation from tuberculosis may be diffi- 
cult but the acute onset the early cartilage destruction 
the signs of toxemia, and the absence of collapse of the 
vertebral body are usually diagnostic Five illustrative 
case reports are presented The treatment is bed rest 
with support a plaster jacket, general measures in 
cludmg the use of pemciUin and other medication and 
surgical drainage of abscesses when formed 

Bernard S Kalaxjian M D 


Myelography m Lumbar Intervertebral Disk Lesions 
A Correlation with Operative Findmgs A Charles 
Begg Murray A. Falconer and Murray McGeorge 
Bnt J Surg 34 141-157 October 1946 

On the basis of operatixe and myelographic experi- 
ence the authors divide disk lesions mto four separate 
groups, as follows (1) a constant, locahzed projection 
of nuclear substance still covered by the smooth 


glistening annulus fibrosus thinned bnt intact the 
commonest type, (2) an intermittent prolapse, ocenr 
ring only when the intervertebral disk is subjected to 
certain strains, (3) extrusions, due to rupture of the 
annulus fibrosus and escape of nuclear material into the 
spinal canal, (4) scarred disks m which over a period 
of years, the opposing surfaces of the vertebral bodies 
become sclerotic, the disk space is dunimshed in width, 
and the theca and extrathecal nerve root become ad 
herent to the back of the disk without an actual pro- 
jection 

Myelography, employing either pantopaque tr 
lipiodol, ivas carried out in 95 of 100 consecutive case 
of sciatica and low back pain The method of eiamini 
tion IS described in detail and differs very httle from 
that employed by most authonties Wfith hypereato 
sion of the spine it was found possible to demonstrate 
lesions which the usual technic failed to disclose. 


Lipiodol was aspirated at operation after the theca had 
been opened Pantopaque was often left in situ and no 
harmful effects were noticed This permitted re-o 
amination at intervals after the initial mydogram. 
Follow-up radiological studies have shown that panto- 
paque is slowly absorbed approximately two-thuds cl 


its volume in a year 

The anatomical considerations in relation to mynof 
raphy are discussed in detaD, with excellent iDustra 
tions The first sacral nerve roots emerge f^ w 
theca at or just below the 5th lumbar disk. Tbc M 
lumbar nerve roots emerge at or just below the 
lumbar disk, while nerve roots higher up all emerst »- 
low the disk cephahe to their numerically correspondw 
vertebra Consequently disk protrusions situaiw 
posterolaterally at the 4th and 5th lumbar 
readily compress the 5th lumbar and 1st sacr^ 
respectively, while similar protrusioas at highm 
usually do not involve an extrathecal nemTco 

The normal myelogram is well described im 
headings the thecal column and the root pou 
optimum amount of medium is 3 c c , 
when collected along the antenor wall o 
theca, forms a pool which is usuaUy m 
straddle one disk space at a time onpo 

width of the thecal column may vary 
cent of the mterpedicular distance ^ ® i jlit 
root pouches will depend on time, gravi > 
posture of the patient , , i.tjfj] 

Disk prolapses are divided into effl plant 

groups according to their location m e pj(gj) 

Central prolapses he antenor to the ’ (ervertft^^ 
protrusions he between them ana j, gcoffl 

foramen If a central prolapse is large ’ 

plete block will result but this imur 

medium sized prolapse the “sual hndmg^^^ 
glass constnction of the thecal 

views of these hour gloss constnctions . ^j^mnn 
disclosed an antenor mvagmatioa ° 
confirmed by operation The aUt o pfcKiticc> 

that hypertrophy of the witb a 

this deformity A less ?Lof^ioIii«”'^ 

medium sized prolapse is a round w defumuff 

lying withm the theral column and ca ^ 

of Its margins m the m the 

tenor invagination can be detected ^ rtiit'®’ 

lateral projection When a a defect S' 

to an extrathecal nerve root, there i iQietbecoP*' 
the lateral border of the thecal co 
spending root pouch usually fads ® 
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ated antenor or slightly anterolateral to the nerve root 
cause a defect in the filhng of the root pouch ivithout 
disturbmg the thecal column When the prolapse is 
situated further laterally the myelogram may show a 
characteristic change or it may remain normal 
The question of intermittent prolapses is discussed in 
detail These are the ‘concealed” disks described by 
Dandy (JAMA 117 821 Sept 6 1941) The 
authors employ extension of the spine to demonstrate 
the prolapse by myelography and also at operation 
Extrusions may displace root pouches and they may 
cause defects in the thecal column at a distance from the 
disk space 

Scarred disks can be identified by plain films in con- 
juncbon with myelography The indentation m the 
myelogram coincides ivith the bony spurs and is not 
caused by soft tissue protrusion Many scarred disks of 
this type are asymptomatic 

The indirect effects of disk prolapse are swollen 
mtrathecal nerve roots and arachnoiditis The latter is 
identified by a serrated edge produced by seepage of 
medium between the neighboring roots of the cauda 
*quma matted together ivith adhesions Hypertrophy 
of the hgamentum flavum has not been found at opera- 
tion and the authors beheve that the myelographic 
appearance adduced by other authors as evidence of 
this condition is to be explained by disk lesions alone 
Artefacts may give rise to misleading appearances 
and render the myelogram worthless These may be 
produced by the medium leaking mto the subdural 
apace, into the extradural tissues, and along the epidural 
spaces To prevent these conditions lumbar puncture 
should be p^orraed with the patient lying horizontal 
®od the injection should not be made within several 
days of a previous spmal puncture 
In 86 cases of thus senes satisfactory myelograms 
were obtamed and of these 76 were interpreted as 
pathological while 10 (12 per cent) were cpnsidered 
normal In all except 1 case one or more disk lesions 
were subsequently established at operation In each 
of the 10 cases with negative myelograms a disk lesion 
present at operabon In 74 cases the presence and 
O' el of a disk protrusion were mdicated with almost 
romplete accuracy In this senes a third of the pro- 
pses were centrally placed, whUe two thirds were 
bterally placed 

A large number of excellent reproductions of myelo- 
froms illustrate the vanous types of disk lesions found 
oj the authors Max Climan, M D 


Congenital Bipartite Carpal Navicular Thomas F 
^ Australian fi. New Zealand J Surg 16 149-151 
Cotober 1946 

Rose cites the case of a 37-year-old soldier who sus 
^oincd an injury to the nght wnst and subsequent 
niys Were interpreted as an unumted fracture of the 
bcular Studies of the left wnst disclosed similar 
'ngs, despite a negative history of trauma Because 

0 physical findings and roentgenograms were not 

th o^ o carpal fracture a diagnosis of a tear of 

1 '"olnr mdio-carpal ligament ivas made associated 
^^^bilatcral bipartite navicular carpals The patient’s 
Jj^ory was complete and films taken at a later period 

oscd an unchanged appearance of the bipartite 
"nviculars 

int^ bipartite navicular is divided across the waiist 
0 more or less equal portions There is a joint space 
Ween the fragments which communicates wath the 


carpal joint system, but is separated from the radio- 
carpal joint by a ligament muting the proximal edges 
The dividing line extends obhquely from the outer end 
of the articulatmg surface of the radius to about the 
middle of the concave surface of the head of the capi- 
tate This condition is commonly bilateral, though 
undateral cases have been reported 

The author stresses pomts m differential diagnosis 
The prevaihng criteria lack of trauma lack of disa- 
bdity, and a bilateral lesion are considered insufficient 
evidence on which to base a diagnosis of bipartite 
navicular Despite slight and perhaps forgotten 
trauma and mmimal disabihty, x ray studies may 
demonstrate an unumted fracture of the navicular 
The final diagnosis is therefore solely dependent upon 
the radiologic findings The bone texture of each frag- 
ment of a bipirtite navicular is normal and of equal 
density The apposing edges of the fragments are 
smooth and thin, and there is no evidence of osteo- 
porosis or osteosclerosis Should there be any change m 
bone texture, such as irregulanty or increased density 
in the line of demarcation, then the separation must be 
regarded as a fracture, even though the condition is 
bilateral and the patient cannot recall injury 

Louis Bernstein M D 


Para-Arfacular Calclficabon m the Lower Extremities 
of Paraplegic Pabents Wilham C Ward Am J 
Roentgenol 56 712-716, December 1946 

Calcification about the joints and m the soft tissues of 
the lower extremities of paraplegic patients has been 
reported infrequently Prenous reports are mainly 
from the European literature and indicate that the con- 
dition had been observed in veterans of World War I 
who had sustained spmal cord injuries 

The author observed 88 patients with spinal cord and 
cauda eqmna injunes of varymg seventy Only 33 of 
these were seen for any considerable penod Para- 
articular and soft-tissue calcification in the lower ex- 
tremities was observed m 4 of these patients but as 
only those patients with sweUmg or stiffness of the 
joints were completely studied by roentgenograms, the 
actual incidence is unknown. Three of the patients had 
only a mmor degree of calcification about the knee jomts 
The fourth had extensive calcification about the knees 
and m the soft tissues of the lower thighs 

This last patient a 26-year-old soldier, sustamed a 
shell fragment wound of the spme at the level of the 
10th thoracic vertebra A lumbar puncture on the 
following day revealed complete block of spmal fluid 
During the ensuing week massive edema of both lower 
extremities developed and within a month large decu- 
bitus ulcerations were present over both hips and the 
sacrum Roentgenograms of the lower extremities 
made approximately eleven weeks foUoiving the injury 
showed e-xtensive calcification m the soft Ussues about 
both knee joints With supportive therapy the edema 
of the legs was reduced and the decubitus ulcers un- 
proved Fine granular deposits of calaum were noted 
m the soft tissues of the right hip region approximately 
SIX months follow-mg injury At eleven months there 
1 ^ some fragmentation of the articulatmg surface of 
the head of the femur wath marked para arUcular 
calcification 

It appears that calcification about the joints and m 
the soft ti^es usually begins during the first year after 
^mal cord injurj if it is to dexelop except in those 
cases that liave late associated fractures The cause of 
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the calcification is not known Multiple minor trauma- 
tisms have been considered a predisposing factor 
Edema of the extremities is a fairly frequent finding 
shortly after spinal cord injury due to immobilization, 
vasomotor relaxation, nutntional hypoproteinemia, 
and other factors Patients nho have been observed 
to have even mmor degrees of soft tissue and para- 
articiUar calcification have had massive edema of 
the lower extremities follow mg the spmal cord injury 
There is rapid demineralization of the bones of the 
low er extremities w ith associated hypercalcmuna The 
calcification about areas of fractures that have oc 
curred late after spmal cord injury is related to trauma 
and hemorrhage into the soft tissue 

Extensive calcification about the knee or hip joints 
may interfere with the rehabilitation of the para- 
plegic patient No treatment has been recommended 
for the condition Prevention of fracture which might 
result from too vigorous efforts at rehabilitation is 
emphasized H H Wright, M D 

Avulsion Fracture of the Eminentia IntercondyUca In 
the Knee Jomt F Jakob Schweiz med Wchnschr 
76 1230-1231 Nov 30, 1S46 

Avulsion fracture of the tibial spine is a result of pull 
on the cruciate hgaments The fracture may be found 
m association inth fracture of the tibial condyle The 
mjurj IS commonly sustained dunng a ski run The 
external mechanism is either forcible external rotation 
inth abduction, or else hyperexTension The diagnosis 
IS seldom made chmcally because of gross distortion of 
the joint from the accompanying hemarthrosis, there 
IS no sign pathognoraomc of hgament injury and a 
conclusive diagnosis of fracture can be made only by 
roentgen study The fracture may vary from the faint 
est fissure to gross avulsion of the top of the tibial spine 
In severe cases there is often a tendency to lateral dis 
location of the tibia, usually of shght degree 

Therapy should be conservative, generally plaster 
immobilization operation is reserved for cases of severe 
dislocation or displacement of the fragment with syrap 
toms of joint mouse and m these removal rather than 
replacement of the fragment is recommended Results 
are usually good occasionally a slight limitation of 
flexion remains Lewis G Jacobs M D 

GYNECOLOGY AND OBSTETRICS 


No comphcations were encountered The catheter 
could not be passed into the cervical canal in 3 
Pam was severe m one patient and shght in two 
The appearance of the utenne cavity and tubes is the 
same as inth opaque oils In the pelvis, the dye accu 
mulates m Douglas’ pouch and spreads out, outhmag 
the solid structures m the pelvis and also coatmg the 
bowel The latter sometimes produces confuang shad 
ows but can usually be identified 

In hydrosalpinx the dye usually enters the dilated 
tube and mixes with the confamed fluid producing an 
oval opacity ivith a moderately clear outline situated 
along the line of the fallopian tube, often showing a 
fluid level or stratification Cystic ovarian turnon can 
usually be rcaddy recognized General thickening of 
the uterine wall can be seen and pedunculated fibroids 
on the peritoneal surface can usually be diagnosed 
Tumors of the broad hgaments may be visualized Oc- 
casionally inflammatory adhesions may be seen but in 
inflammatory disease the tubes are frequently occluded 
SyDOTi J Hawxei , M D 

THE GENITO-URINARY SYSTEM 
Arteriography in Renal Diagnosis Prelunuuiy 
Report and Critical Evalnabon Fredenck B Wagner 
Jr J Urol 56 625-635 December 1046 
The author s object is to stimulate further interest in 
arteriography as an aid to renal diagnosis by descnptwn 
of a simplified techmc cntical evaluation of the proce- 
dure and presentabon of three cases 
After prelumnary anesthesia the twelfth rib on the 
left side IS palpated With a short stout needle the skni 
IS punctured just below this rib four fingers' breadth 
from the spmous processes A 15-cm needle is then 
introduced through the puncture hole and directed an 
tenorly medially and cephahcally toward the body o' 
the twelfth thoraac vertebra When bone is en 
countered, the needle is withdrawn about 2 cm and the 
point directed more laterally so as to just pass by the 
vertebra] body The stilet is then removed and the 
needle caubously advanced to within a few centimeters 
of Its hilt The aorbe wall is encountered as a re- 
sistance through which the needle snaps imparting to 
the operator a sensabon similar to that expenenced in 
penetrabng the dura mater dunng a spinal tap Almost 
immediately bright red blood emerges from the needle 
as a pulsatmg dnp which descends as a nvulet on the 


Pelvigraphy D Jeffenss and Enc Samuel Bnt J 
Radiol 19 462—468 November 1946 

Pelvigraphy was first described by Kjellberg m 1942 
The present paper presents the results m 21 pabents A 
water soluble opaque medium is injected by a technic 
similar to that used m uterography but m addition to 
filling the uterus the solution is allowed to flow through 
the tubes into the pelvns The authors use 20 to 30 c c 
of any preparabon suitable for mtraxenous pyelog- 
raphy after diluting it inth 10 to 15 c c of 0 5 per cent 
novocaiiie The injection is made under fluoroscopic 


conbol 

An anteropostenor film is made as soon as the utenne 
canty and the tubes are filled The solubon is then al 
lowed to flow through the tubes into the pelvic cavatj 
and three more films arc made an anteropostenor and 
a nght and left lateral with the pabent on her side and 
the beam honzontal Since the shadow of the medium 
IS not very dense careful radiographic techmc is re- 

quired 


shaft 

The needle is then connected to the rubber tubing and 
synnge which have been previously filled mth stcnlc 
salt solution Barbotage is earned out to note the ease 
of flow m both directions A tnal injection of 12 c c 
of saline solution within six seconds is made in order to 
estimate the force required The stopcock is then 
closed the synnge disconnected and filled inth approxi 
matcly 12 c c of 80 per cent sodium iodide solution 
The S 5 Tange is again connected the stopcock opened 
and blood withdrawn as a final proof that the needle is 
well withm the lumen The signal read> is given to 
the v ray technician the solution is injected at the rate 
of 2 c c per second and the signal shoot gi\cnasthc 
finaJ cubic centimeter or two leave the s>Tingc Im 
raediatei} folJmnng exposure of the roentgen film the 
needle is mthdrawm 

The author indicates that this tcchnic is best suited 
for vistmlization of branches of the ciJjac axis and 
superior mescntcnc arterj ^ isualization of the 
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rml artery and its branches appears to be better if the 
needle is inserted one vertebral level loner 
Befcse undertaking abdominal artenogmphy one 
should be fully acquainted with the difficulties and 
potential dangers In the first place, the patient is ex- 
posed to the hazards of anesthesia, acute lodism extra- 
vasation of radiopaque medium, and hematoma follow- 
ing puncture Secondly, the operator must acquire a 
thorough knowledge of the relational anatomy vn 
volved in the procedure Aortic puncture should first 
be practised in the dissecting or postmortem room in 
order to acquire experience and confidence Thirdly, 
the actual technic, though relatively simple is exacting 
and demands perfect co-ordmation of the team, for 
the slightest error may yield an unsatisfactory film 
Finally, even an excellent arteriogram m some in- 
stances may be difficult to interpret accurately because 
of lack of expentnr* 

The author ates the literature and his own expenence 
(23 aortographies) to indicate that the nsk. of abdominal 
arteriography seems no greater than that of arteriog- 
raphy of penpheral vessels It is his opimon that this 
type of study is of value as an occasional diagnostic 
adjunct m carefully selected instances From the 
standpomt of renal diagnosis the study may be indi 
catcd when all other studies have been exhausted and 
further information is desired regarding (1) hyper 
tension in which surgical treatment is contemplated, 

(2) aberrant renal vessels as a possible cause of hydro 
nephrosis, (3) renal or adrenal tumors (4) possible 
renal aneurysm , (6) suspected aortic obstruction near 
the renal artenes 

The three cases desenbed include one of hypertension, 
one of possible renal aneurysm, and one of an unusual 
renal tumor Marlyn W Miller, M D 

Pelvic Single Kidney Report of a Case How-ard B 
Mays J Urol Sfi 619-624, December 1946 
Inclusive of the author’s case there are only 41 re- 
ported cases in the literature of pelvic single kidney or 
eongenital solitary pelvic renal ectopia 
Unnary symptomatology in the majority of cases is 
usually insignificant or absent An associated anomaly 
of male and female genitalia was found m 20 of the 41 
oases The condition should be considered as a possible 
diagnosis, and further urologic study should be made, in 
the presence of an unexplained pelvic mass extrinsic to 
the intestine as suggested in a gastro-mtestmal roent- 
gcnographic study, or causing extrinsic pressure on the 
bladder dunng cystoscopy or on the bowel during 
sigmoidoscopy Bim inual palpation of peinc masses m 
male and female may also prove to be of considerable 
aid m diagnosis 

The author s patient was a 29 year-old white male, who 
had led a normal active life and at the time of admission 
to a military hospital had been on active duty in the 
China India Burma theater for two years and seven 
months He was admitted to the hospital complaining 
of pam m the hypogastnum fever, and nausea of twxi 
daj-s duration He had had similar episodes at irregular 
intervals for four j ears prior to admission He had re 
ccnlh been treated for tertian malaria Examination 
icicalcd definite teudemess m the lower abdomen In 
the hjpognstnum a rounded smooth firm mass was 
palpable extending nbox c the symphj'sis and to the nghl 
of the mid line The mass was defined, as well on 
bimanual examination The gemtolia wmre normal, 
as were the rectum and prostate. Unnalyscs were 


negative Roentgen study of the gastro intestinal tract 
showed that the mass ivas not directly associated with 
the large or small intestine, though an appendiceal 
abscess was considered a possibihty The survey 
abdominal roentgenogram showed no distinct nephne 
outhnes and the psoas muscles were indistinct Ex- 
ploratory laparotomy revealed a large ectopic right 
kidney, wath a short renal artery coming off the iliac 
artery There was no evidence of another kidney on 
either side 

Urologic study subsequently was undertaken 
Cystoscopy revealed a total absence, with no discernible 
vestige, of the left half of the tngone There was no 
evidence of a left ureteral orifice The right portion of 
the tngone w as normal and the nght ureteral onfice was 
not unusual The fundus was asymmetneal Renal 
function was considered normal and unne cultures were 
negative Retrograde pyelography demonstrated the 
kidney pelvis over the lower sacrum and slightly to the 
nght of the mid hne The pelvis was small and the 
ureter short and tortuous Excretory urograms 
demonstrated apparently normal function, absence of 
obstruction and emptying time well within normal 
limits 

The subjective symptoms suggested recumng ob- 
struction to the flow of unne However, the objective 
evidence of interference with unnary output was en- 
tirely lacking and surgery was deemed to be contra- 
indicated David S Malbn, M D 


THE BLOOD VESSELS 

A Case of Congenital Multiple Arteriovenous Fistulae 
of the Hand. J A White Bnt J Surg 34 209-211, 
October 1946 

A girl aged 12 had a purplish discoloration of the 
nght hand, present smee bu-th Increase in the size of 
the band and deformity bad been noticed for the past two 
or three years Examination revealed a large irregular 
port-wine stam on both palmar and dorsal surfaces 
The whole hand and forearm were covered inth dilated 
vems The four fingers showed gigantism and de- 
formities A thriU was palpable in the jialm, and with 
the stethoscope a continuous-cycle bruit with systolic 
accentuation could be heard over most of the hand but 
was maximum on the palmar surface at the base of the 
first finger No murmur could be heard above the wnst 
when a tourniquet had been applied at this level, thus 
proving the arteriovenous communications to be at or 
below the wnst The blood pressure in the affected 
upper arm was 126 systolic and 40 diastolic while in the 
normal arm it was 95 systolic and 60 diastohc 
X ray examination of the nght hand revealed hyper- 
ostosis of the 2d, 3d, 4th and 5th metacarpals, de- 
formity of the radial and ulnar epiphyseal regions, and a 
patchy sclerosis of the semilunar bone as m Kienbdck’s 
disease The shafts of the 2d 3d, and 4th phalanges 
showed irregular trabcculations and mcreased bone 
stnatioiis as seen m hemangioma An arteriogram 
showed extensive artenal filling of the palmar arch with 
accumulation of medium betw een the heads of the 2d and 
3d metacarpals There was no filling of the thumb 
area These findings suggested multiple fistulae and 
small aneurj-sraal sacs in the region of the 2d and 3d 
metacarpophalangeal joints 
injections of sclerosing fluid into regional vems had 
no effect Four attempts at surgical extirpaUon gax c no 
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improvement and the patient n'as discharged A severe 
hemorrhage later necessitated amputation through the 
forearm at another hospital Max Climan M D 

TEcmnc 

Persistence of Fluoroscopic Screens Willard W 
Van Allen Pub Health Rep 61 1583-1588 Nov 1 
1946 

The luminescence produced in phosphors by exating 
visible light, ultraviolet or roentgen rays has long been 
recognized as of two distinct types (a) fluores- 
cence during excitation, and (6) fluorescence after the 
exciting radiation has been cut off Phosphorescent 
emission is of longer ivavc length than fluorescent emis- 
sion, and phosphorescence lasts for an appreaable time 
after termmation of the exciting radiation nhereas 
fluorescence occurs only during excitation While 
these mechanisms have been described previously, the 
exact part they play m diagnostic radiology has not 
been brought before the radiologist critically The 
phenomenon of lag ' or persistence” has been noted 
but the qualities of different screens has not been 


brought out as clearly as in the present paper There is 
also another concept which is relatiwly new and 
usually not appreaated — in some screens the phos 
phorescence ‘ builds up” dunng successive exposures 
until It reaches values many times greater than that 
after a single exposure With the advent of the photo- 
electric timer, this persistent phosphorescence causes 
successive exposures to be prematurely terminated with 
the result that films are underexposed as well as lacking 
contrast 

The U S Public Health Service, through Dr i'an 
Allen carefully investigated four screens Patterson 
Types B and D and the U S Radium Corporabons 
666D and 574A The screens that have httle ‘ lag and 
do not ' budd up” under multiple exposures are of 
course, best There is, however considenble difference 
in the resolvmg power of the screens The Patterson 
Type B shows a slight ‘ lag’ advantage, in resolving 
power, the U S Radium Corp 666D screen has con 
siderable advantage fFor further observations on 
screen charactenstics see Morgan Radiology 49 90 
1947 — Ed 1 Sydney F Thomas M D 


RADIOTHERAPY 


Analysis of 402 Cases of Carcinoma of the Breast 
Evelyn Sins and Leonard Dobson Caiifomm Med 
65 201-208, November 1946 

In view of the differences of opinion as to the proper 
treatment in operable breast tumors with axillary in- 
volvement, the authors undertook an analysis of 402 
cases of breast cancer treated from 1926 to 1945 The 
classification was m general that of Stemthal Of the 
402 cases 90 were m Stage I 109 m Stage II 83 in 
Stage HI 27 m Stage IV and 93 in Stage V (recurrent) 
Radical mastectomies were done m 202 instances 
Major comphcations were partial sloughs of skin flaps 
in 34 cases and edema of the arm (never severe enough 
to be disabling) in 26 cases In 149 of these cases 
followed for five years or more after operation regional 
recurrences were recorded as follows in the skin 24 
cases, m the axdla 14 cases, in the supraclavicular 
nodes 16 eases In 376 cases, including those treated 
by radical mastectomy alone and with preoperative and 
postoperative irradiation as well as cases of recurrent 
cancer following operation elsewhere, the predominant 
sites of metastasis were the lungs pelvis, and spine 
Sumrmmzmg their results under a pohey of operating 
upon all Stage I and Stage II cases and giving post- 
operatiie irradiation when axiUaiy metastases were 
present the authors found that 64 per cent of 42 Stage I 
cases (1926-41) were arrested for five years The re- 
currences early and late, were nearlj half in the skin and 
nearly a tenth in the axilla which suggests that the 
criteria for staging were not followed ngidly enough 
and/or also that microscopic exammaUon of the 
axillary nodes was not searchmg enough Thirty-five 
Stage II cases were treated by radical mastectomy alone 
( 1905 - 41 ) A third of these recurred ivithin five years 
another thwd w ere arrested and the remainder went on 
to late recurrence Among 21 Stage II and III cases 
treated before 1941 with preopcrative uradiaUon thc^ 
ircre only 7 five year arrests (including 3 late simple 
m^te^tormes m cLes imUally well controUrf bj umd. 
“mn) Seventy five Stage III cases yielded only 2 


five year arrests (\ ray irradiation) but many of the 
paUenfs hved for several years with disease but in fair 
comfort 

On the basis of their study the authors have discon 
tmued the use of preoperative and postoperabve 
irradiation in operable breast cancer, but they continue 
to be enthusiastic for the use of x ray in holding in 
curable breast cancer in check and relieving the 
patient of the miseries of the disease for months or 
years ’ The beneficent effect of x rays m the treat 
ment of skeletal metastases is considered outstanding 
Maurice D Sachs M D 

Radiabon Treatment of Localized Malignant Ljm- 
pboma. George W Holmes and Milford D Schulz New 
England J Med 235 7S9-79I Nov 28 1946 

Mahgnant lymphoma has been accepted as the desig 
nation of mahgnant tumors that are charactenzed by 
progressive enlargement of lyunphoid tissue in various 
parts of the body Pathological clossificabon has been 
extensive and varied Clinically the course is more or 
less rapidly fatal with an average durabon of life of two 
to three years Some pabents have survived for six 
years or more after surgical removal of the tumor Cure 
has been assumed to depend on the extent the locaUon 
and the pathological type of growth 

The records of 600 patients with malignant lym 
phoraa treated by irradiation were reviewed and 16 cases 
meebng the following requirements were found — a 
single lesion at the time of treatment (which consisted 
pnmanly in irradiation) biopsy diagnosis five year 
survival without disease There were 6 males and 10 
females m this group the youngest patient was ten 
years old the oldest fifty eight years Abdominal Ic 
sions were found in 4 cases (m the mesenteric lymph 
nodes and gastro-intesbnal tract) the peripheral 
lyunph nodes were involved in 5 cases, and the tonsils 
(2 cases) larynx parotid gland femur and skin in the 
others 

Histologically there were 2 stem-cell 1 clasmato- 
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cytjc, 6 lymphoblastic, 3 lymphocytic, and 1 Hodgkin’s Treatment of Residual Lymphoid Tissue in the Has^ 
lymphoma, 1 Hodgkin’s sarcoma, and 1 follicular lym- plxaryni by Radium- Leslie N Gay J Allergy 7 
phctma The i ray dosage was 1,000 r or less m 9 cases, 348-351, November 1946 

between 1 000 r and 2,000 r m 4, and over 2,000 r in 2 This paper is part of a Symposium on Infectiws 
Radium was adraimstered m 1 case Asthma The author discusses the results obtained by 

Location did not seem to influence tbe result It is Crowe and his associates ^vlth the application of ra- 
the accepted opimon that if the entire growth can be dium m deafness due to excessive lymphoid tissue The 

removed a cure will follow Fmdings in this study con- relation of infected tonsils and infected adenoids to 

firm this, mdicatmg that if adequate irradiation can be bronchial asthma has long been recogmzed, and it ivas 

admmistered before spread occurs, the tumor w ill be observed in Crowe s senes that many of the children 
controlled The duration of hfe would seem to depend who were deaf for the higher tones also had bronchial 

somewhat on the type of tumor, but the information asthma Many of these children were aUergic to the 

gamed in this study does not confirm this, possibly be- usual inhalants but had failed to respond either to de- 
cause of the small number of cases Localization of a sensitization or to removal of the allergen They had 

disease at the time of treatment is probably an essential recurring colds associated with asthmatic attacks, and 

factor m cure John B McAnenv , M D numerous islands of mfected lymphoid tissue were pres- 

ent in the nasopharynx FoUowmg irradiation, the at- 
Theiapy for Soft Tissue Sarcomas An Experimental tacks diminished in seventy and frequency and m some 

Study M E Maun, F C Jewell, and W F Dunning cases ceased to occur This beneficial effect may have 

Slug , Gynec &. Obst 83 653-656, November 1946 to reduction m secretion, to decrease m the ab- 

The authors have attempted to evaluate the rela- sorption of allergic substances by nasal and nasopharyn- 
tive ments of radiation and surgical therapy m the tissue, or to removal of the nasopharyngeal ‘cul- 

management of soft tissue sarcomas m rats The sar- tube” m which sensitizing bactena thnve 

coma was m its 148th transplanted generation and the -pjjg author believes that a child nho has frequent 

progression of tumor growdJi was thought to be 100 per ^^nter colds and an associated asthmatic bronchitis de- 

cent predictable. Various plans of treatment were m- ^ves dramatic rehef from a properly spaced course of 
sbtuted and the results were carefully studied All of cathuni therapy It is wise to complete the treatment 

the animals were studied for lymph node metastasis, (junng the summer, for then respiratory infections are 

iMg metastasis, size of tumor, and survival penod prevalent and treatment is less hkely to be inter- 

AU the untreated rats had lymph node and lung metas- rupted A child who is sensitive to senne allergen may 

lasts The results of the various forms of treatment gg, disappointing results from the usual desensitization 
as measured by survival time are as follows treatment because of the secondary infection in the re- 


Uncured 
Rats, 
Days 
Survived 
Cures (Average) 


Control or untreated rats 

Local exasion of tumor after 17 

0 

31 

days 

Local excision after 10 days’ 

0 

40 

growth 

Roentgen therapy 1 000 r to 

0 

40 

tumor after 10 days’ growth 
Extremity amputated after 7 

0 

39 

day’s growth 

Roentgen therapy 1 500 r lo- 

60% 

63 

cally alter 7 days’ growth 
Amputation after 7 days plus 

1500 r to tumor site and node 

0 

50 

beanug area on 7th and 9th days 
Roentgen therapy (1500 r) only to 
tumor and node bearing areas 

71% 

61 

cmthcTtb.tythjand lltbdays 

30% 

67 


Roentgen therapy employed in this study ivas local- 
ized o\er the tumor or lymph node areas with the fol 
hniiiig factors 100 k\ 15 ma 4 mm A1 filter, and 
25 cm target skin distance The most off ecti\ e therapy 
^cems to be amputation plus roentgen therapy It is 
notcuorthj that roentgen therapy alone prolonged the 
rot s life ten days as did local excision, and the authors 
j^l th,it this IS cqui\ alcnt to one y ear of a man s life 
The study is an interesting one and lends support to the 
“se of combined surgical and roentgen therapy It is 
difTicuIt to say how far one may apply these prmaplcs 
111 the man igcmcnt of sarcomas m man 

James C Katterjohn M D 


sidual lymph nodules In this group, irradiation is also 
of great assistance In conjunction with specific de- 
sensitization therapy, irradiation has completely relieved 
many of these patients of their disturbing symptoms 
[For a description of the radium appheator and the 
techmc of treatment, the reader is referred to abstracts 
in Radiology’ 44 318 1945, 47 208, 1946 ] 


Evaluation of the Beta and Gamma Radiation Due to 
Extended Linear Sources of Radium. RobleyD Evans 
J Indust Hyg S. Toxicol 28 243-266, November 1946 
The author s summary covers the material of this pa- 
per so adequately that it is quoted in full 

The beta and gamma radiation from exlended Im- 
ear sources of radium contamed m a narrow radium gold 
foil covered by 0 3 micron of gold and 1 0 micron of 
nickel, have been measured and the results correlated 
wath theory At distances of a few feet from the active 
surface, the lomzauon due to beta rays is about 100 
times the ionization due to gamma rays 

The proposed maximum permissible dosage level for 
beta radiation of 125 mrep [milh roentgen equivalent- 
physical] per hour is found at distances of the order of 
18 to 33 inches from unshielded sources of vanous 
lengths each containing 25 imcrograms of radium per 
linear inch Isodose curves are gi\ en for both beta and 
gamma radiation 


All the beta radiaUon can be absorbed by shields of 
mOnich lead or 1/8 inch of iron or 3/4 inch of wood 
^ch shielding so arranged as to also prevent beta ray s 
from being scattered towards the operators is dcswable 
m mdustnal installations If shicldmg « not feasible 
instigations, raagneUc fields of the order of 
7 . gauss may be used to obtam about a ten fold re- 
duct]oiJ in the beta intensity 
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If beta rays are excluded by shields, the residual 
gamma radiation equals the maximum permissible level 
of 12 5 mr per hour at distances of the order of 5 to 9 
inches from sources of various lengths each containing 
25 micrograms of radium per inch 

The alpha radiation is confined to a local region 
within about 3 inches from the radium source and ac- 
counts for the major portion of the effectiveness of such 


sources in preventmg the accuraulabon of staUc-elec 
tnaty in various mdustnal operations UTien radiiun 
IS used as the parent radioactive substance of the alpha 
radiation, the unwanted emission of beta and gamma 
rays Is unavoidable Consideration might well be gntn 
to the commercial development of alpha ray sources 
which emit little or no beta or gamma rays such as plu 
tonium protactinium, or polonium ' 


EFFECTS OF RADIATION 


Effect of Irradlabon on the Coagulafaon Tune of the 
Blood in Normal Individuals Xhncenzo Masini 
Radiologia (Rome) 2 393—103 1946 

Tie author reports the effect of 200 r administered 
over the spleen hver loner abdomen or buttocks of 
normal individuals upon the coagulation time of the 
blood As compared with the coagulation time taken 
before irradiation, such treatment produces a decrease 
in the coagulation time mth little variation in the 
fibrinogen and in the platelets 

Cesare Giantorco, M D 

Proteebve Action of Desoxycorbeosterone Acetate 
Against X-Ray-Induced Liver Changes Fnednch El- 
hnger Saence 104 502-503 Nov 29, 1946 

In view of his studies on liver changes incident to ir- 
radiation (Radiology 44 241 1945) and the accumu- 
lated evidence that the symptoms of radiation sickness 
are attributable to histamine hke substances if not to 
histamine itself, the author conducted expenraents to 
evaluate the protective action of desovycorticosterone m 
irradiated mice His studies revealed a marked reduc- 
tion m the amount of sudanophflic fat in irradiated am- 
mals treated with desovycorticosterone as compared 
with the untreated irradiated group No striking dif- 
ference m the radiation effects on the bone marrow or 
spleen was noted Desoxycorticosterone was also 
found to have some protective action against the lethal 
effects of irradiation Sitinex F Thosias, M D 

Action of Roentgen Rays on the Enzyme Catalase 
Ame Forssberg Actaradiol 27 281— 293, May 6 1946 
The mode of action of roentgen rays on Uving organ 
isms IS discussed and the variation m sensitivity of the 
cells of different organs tissues and species is noted in 
relation to the conditions under which radiation is ad- 
mmistered To study the problem of whether the ac- 
tion of radiation is direct ‘the hit theory ’ or mdirect 
a radiochemical action the author has mvestigated 
the effect upon the enrjmie catalase, usmg a solution of 
the purified crystaUme substance By varying the 
catalase concentration of the solution the intensity 
of irradiation and the gas concentration of the solution 
results were obtained which indicate a corapheated in- 
teraction of the irrac '-tion products formed m the solv 
ent with the enzjure as well as some duect action upon 
the enzyme molecules Results obtained when the en 
zyme solution was frozen seem to indicate that the reac 


tion is predominantly in the immediate vicwity of the 
enzyme molecule Elizabeth A Clark, M D 

Influence of Roentgen Rays on Isolated Cell Nuclei 
Hans van Euler and L Hahn Acta radiol 27 269-280 
May 6, 1946 

Cell nuclei isolated from fresh calf thymus were a 
radiated with 25 000 r and 65,000 r to studj the possible 
physiological change Estimations of the phosphorus, 
nitrogen, desoxyribonucleic acid and histone content 
were made to determme the effect upon chemical prop- 
erties Viscosity measurements mdicatmg the degree 
of polymerization, dialysis determinations for the molec 
ular size of the protems and an adsorption analysis to 
determine the ratio of dissociable and dissociated nu 
cleoprotem molecules to the total protein were earned 
out m a study of the effect upon the physical proper 

ties In none of the determinations ivastheresigmficant 

difference between the irradiated nuclei and the contrd 
preparation The author stresses however, that these 
results do not indicate biological mactmty of the cell 
nuclei Elizabeth A Clark M D 

Essentia] Safeguards in Production and Use of 
Atomic Energy John E Wirtb Occup Med 2 428- 
438 November 1946 Atomic Energy in Industry and 
Physical Sciences Samuel K Allison Ibid^PP •139 
446 Physiologic Effects of Nuclear Energy Shields 
Warren Ibid pp 447-451 

The three papers hsted above constitute a symposium 
on Atomic Energy in Industry and Medicine, presented 
at the Seventh Annual Congress on Industrial Health 
Boston 1946 The titles indicate the scope of the pa 
pers Each emphasizes the importance of protection 
According to Wirth essential safeguards in the produc 
tion and use of atomic energy must be directed toward 
the workmg area and the surrounding communitj 
They must encompass (1) personnel by education and 
organization (2) monitoring by the personnel and by a 
separate health physics unit stressmg personnel mom 
tonng area surveys research and developments (3) 
equipment such as personnel momtormg and area sur 
vey instruments barriers ventilation protective cloth 
mg technics and handling dexrces (4) well trained 
laboratory personnel and special tests for analyzing 
human excreta for chemically and radioactn cly toxic 
elements For details the onginal papers should be 
consulted 
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The Role of the Radiologist m the Management of Patients 
with Intestinal Obstruction, with Special Reference to the Use 

of the MiUer-Abbott Tube^ 

ELLIS C OSGOOD, M.D 
Los Angeles, CaM. 


^ PURPOSE OF the present study is to 

I A evaluate the role of the x-ray examina- 
hon in the management of patients with 
intestinal obstruction In recent years the 
radiologist’s opportumty m this field has 
been extended by tile introduction and m- 
craasing use of the Miller- Abbott tube It 
IS therefore proposed to consider m some 
detail the use of this tube, with particular 
reference to the radiological examination 
Bnef reference will also be made to the 
over-all improvement m the operative man- 
agement as a result of the introduction of 
fhis surgical adjunct, and pertment figures 
ivill be ated from a senes of cases of small 
nitestmal obstruction treated m the Hos- 


features are likewise well knovra, and a 
bnef summary of these will suffice 

Except m high obstruction, mtestmal 
cohc is the prime manifestation of mtestmal 
occlusion, though m late cases bowel ac- 
tivity may be so reduced that dear-cut 
cohc IS recognized with difficulty Dis- 
tention mvanably results if the obstruction 
IS untreated It may not, however, be 
chmcaUy evident m early cases, and it is m 
the demonstration of its presence at this 
stage that the x-ray is of particular value 
Vormtmg is a prompt and persistent symp- 
tom of high obstruction and appears m 
most cases of small mtestmal ocdusion It 
may be entirely absent m dosed-loop ob- 


pital of the Umversity of Pennsylvama over structions of the colon or may be infrequent 


a five-year penod 
llfith the onset of mtestmal obstruction, 
many physiological changes ensue A 
thorough understandmg of these changes 
and their vanation ivith the location, de- 
gree, duration, and nature of the ocdusion 
are essential if the radiologist is to have a 
thorough understandmg of the surgical 
problem and thus contnbute to its solution 


and of reflex ongm Persistent tenderness, 
fever, and leukocytosis are suggestive of 
strangulation It is particularly important 
that this possibihty be considered, smce 
only if It can be ruled out is it justifiable to 
resort to suction dramage 

ROENTGEN DIAGNOSIS 
While the chnical diagnosis of mtestmal 


rms phase of the subject has been amply obstruction is often adequate, the roentgen 
covered by Wangensteen (41) and space exammation offers valuable confirmatory 
^ not be given it here The clmical evidence and m many cases is useful m de- 
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tenmniiig the location of the obstruction is presumably reflex, is there an}flhing in 
as well Without the administration of the roentgen examination to suggest the 
banmn, it is rarely possible to come to any etiology? 

conclusion as to the etiology, but it is The earhest roentgen sign of small bowel 
never advisable to resort to the use of obstruction is the findmg on the sun'ey 
banmn except by enema fihn of a small segment of distended gut * 

The roentgen examination is best begun The outlme is clean-cut, and the shape 
with fluoroscopy of the chest or, if this is may resemble that of a hairpm, the so 
deemed too distressmg to the patient, called ‘‘hanpm loop ” (39 , Cases 1 and 2) 
roentgenography m the upnght position Such an appearance may be seen as early as 
This may disclose possible pulmonary four hours after the onset of symptoms (23, 
disease, estabhshmg the distention as of re- 29, Case 1) The erect film in such a case 
flex ongm rather than due to actual ob- may not show a fluid level m the distended 
struction, or it may reveal conditions loop As the obstruction persists, the length 
directly related to an obstructive lesion, as of the distended segment mcreases, and the 
for example the presence of metastatic de- cods appear greater m diameter and he 
posits An anteropostenor roentgenogram transversely m the abdomen, one above the 
of the abdomen, made -with the aid of a other, producmg the “stepladder” pattern 
Bucky diaphragm, with the patient supme. At this tune flmd levels are usually seen 
IS most satisfactory for study of the out- In the later stages, the appearance is 
hnes of the gas-fiUed mtestmal loops (and similar but more marked (Figs 1 to 6 ) 
of the undistended feces-Med loops as In the earher stages, the pattern of the dis 
well) A comparable roentgenogram should tended segment resembles to some degree 
also be made with the patient erect that of the banum-filled segment, the 

The mterpretation of the roentgen ex- “feathery” pattern of the jejunum appear 
animation should provide, if possible, the mg as closely spaced, dehcate, transverse 
answers to the foUowmg questions Is stnations, due to the valvulae conmventes 
radiographically demonstrable gas* present The more distal segments of the small m 
within the mtestmal tract and, if so, m testme become less and less characteristic 


what portion or portions? Are the dis- 
tnbution and amount pathologic or withm 
normal limits? If distention is present, is 
it due to obstruction of the bowel lumen or 
to other, so-called reflex, causes?* If dis- 
tention IS presumably due to obstruction, 
where is the obstruction ? If the distention 


’ It should be recognized that gas is always present 
in all portions of the intestinal tract In some portions 
however it is so intimately mixed with the bowel con- 
tents that It 13 not recognizable on the roentgenogram 
In the ensuing discussion the word gas will be used to 
denote that which is radiographically demonstrable. 


» Throughout the discussion the term intestinal ob- 
siruciion (commonly used synonyms are mechanical 
obstruction and dynanac ileus) will be used to indicate 
the presence of a mcchamcal occlusion of the bowel 
himcn In all other cases the term re/lex ileus (com- 
monly used synonyms are adymamic fleus adj^mic ob- 
struction and paralytic ileus) will 1^ used This 
^hes a disturbance in the normiU physiology of the 
mt^Unal tract resultmg m stasis of the mte^n^ con- 
detention and m some cases the coUection of 
flmd i^h^t obstruction of the bowel himen R^ex 
nuia, wii result of remote causes, such as 

» fa. 

logic changes m the bowel itself 


when distended, the transverse stnations 
becommg less promment, while the ter- 
mmal portions of the ileum are, as desenbed 
by Wangensteen, “characterless” (41, page 
112, Fig 6) With high degrees of disten- 
tion, the appearance of all levels becomes 
qmte similar 

The position of the distended loop m the 
abdomen not only aids m differentiating 
small bowel from colon but also serves to 
differentiate between jejunum and ileum, 
loops of the former usually he m the upper 
abdomen and to the left, while the latter is 
found more often m the lower mid abdo- 
men 

Distention of the colon is easily recog- 
nized The colon occupies a more or less 
fixed position around the periphery of the 
abdomen, so that when distended gut is 

< The word distentwn will be used to mdicate the 
presence of a more than normal amount of gas in an} 
segment of bowel large or small 





Fig 5 The caliber and arrangement of the loops m a far advanced case of small intestinal obstruction are shown. 
The parallel arrangement still persists 

Fig 6 The appearance of acutely distended small bowel after the administration of bariura (An enw 
Banum should never be given by mouth when bowel obstruction is suspected Since the contents of the obstructed 
small bowel remam fluid the presence of banum does not increase the degree of the obstruction whereas in laip 
bowel lesions, acute obstruction may be precipitated by the presence of drymg masses of banum accumulatin! 
proximal to an incompletely obstructmg lesion However the presence of banum may comphcate the surgical 
procedure and hence is undesirable.) 

Note the g;radual disappearance of the mtnnsic bowel marlongs from jejunum to ileum The ileum is rather 
devoid of characteristic markmgs (the structureless character as desenbed by Wangensteen) Such loops tnaj’ 
easily be confused with sigmoid loops and a banum enema is often necessary for positive differentiation 

Despite the acuteness of the obstruction, the lumen of the bowel was not completely occluded A later film 
showed some banum in the colon 


seen occupying tins position it is more 
easily identified as colon than are the more 
mobile loops of small bowel as jejunum or 
ileum The haustral markmgs are usually 
visible — except m the lower descendmg 
colon and sigmoid, which, when dis- 
tended, may very closely resemble loops of 
lower ileum — and are coarser and more 
wideljr spaced than the transverse hues of 
the upper small mtestme The presence of 
fecal material is also a great aid m identify- 
ing loops contammg it as colon The 
diameter of the distended colon is usually 
greater than that of a similarly distended 
loop of small mtestme 

In the great majority of cases, obstruc- 
tion of the colon is mdicated by distention 
of the segments proximal to the site of the 
obstruction, with an absence of distention 


distally and with no small bowel distention 5 
The collection of gas between the obstruc ( 
tion and a competent ileocecal valve pro- 
duces a so-called “closed-loop” obstruction, ^ 
and it IS the roentgen picture of this dis i 
tended loop which is charactenstic of large i 
mtestmal obstruction Under such arcuin- 
stances, it is the cecum which is usually the s 
Site of the greatest distention, even though i 
the obstruction may be m the descending - 
colon or sigmoid The danger of perfora- 
tion of the cecum m this tj'pe of case, as ^ 
pomted out by Wangensteen, is real (40, , 

41, page 153) The exact location of the , 
obstruction is often evident, being marked j 
by the pomt at which the distention is seen 
to disappear abruptly, and beyond which j 
no air, or only a normal amount of air, is ^ 
present At times, however, the distention .. 
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Rim supine film (A) of the abdomen shou-s only equivocal evidence of intestinal distenUon The erect 

wSd If/ fif distention, with multiple fluid levels If the supme^ 

aaa Deen made the exarainatjon might have been mterpreted as negative 


fflay appear to be linuted to the nght side 
0 the colon, very httle gas being present m 
e descending colon and sigmoid, and yet 
examination by banum enema will reveal 
^ obstruction m the sigmoid In view of 
•s fact, distention of the cecum and 
ascendmg colon alone is suggestive, and the 
possibility of a low obstruction should be 
fii'e^gated by banum enema It is note- 
worthy that this distention of the cecum 
®oy be noted even m cases which are not of 
0 dosed-loop vanety, namely, m cases 
jw w ch there is reflux of gas mto the ileum 
ough an mcompetent ileocecal valve 
; 8 and 9) There is often considerable 

ondemess over a distended cecum, a cu*- 
^tnstance which may lead to a suspicion 
appendiatis rather than obstruction 
n occasional cases the distinction be- 
vcen the roentgen signs of small and large 
®^struction IS obscured by the loca- 
on 0 the lesion in the ileocecal region or 
just distal to the ileocecal valve— or bv tlie 
^esence of other than obstructn e factors, 
'nmiuonh mflammator}' 


Speaal circumstances apply to the diag- 
nosis of obstruction m infants and children 
The great majority of such cases are seen m 
infants and are congemtal The recogm- 
tion of obstruction and its location is based 
on the absence of gas shadows m areas 
where they should normally be present 
The differential diagnosis between the 
manifestabons of mtestmal obstruction, as 
descnbed above, and those of reflex ^s- 
turbances producmg mtestmal distention 
IS often difiicult, and m many cases im- 
possible, on the basis of the roentgen find- 
ings alone In general, in cases of reflex 
distention, both the smaU and large bowel 
are mvolved, and the distention is less 
hkely to be so uniform, with loops of both 
small and large intestme irregularly out- 
hned and a conspicuous absence of a 
pattern suggesting contmmty, which is the 
rule m organic obstruction (Fig iQ) 

Reflex ileus occurs m the presence of pul- 
monary infections, cholecystitis and chole- 
hthiasis renal stones and renal infections 
m infections of the mtestmal tract itself, m 
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Fig 8 Banuxn enema fUm showing a tiTDical annular filling defect at the junction of the descending colon and 
sigmoid This patient had had distention for several days and was vonutmg Note the extensive refluj. distention 
of the small bowel (In general, injection of banum into the colon should be earned out only to the ex-tent neiM 
sary to demonstrate the lesion larger amounts are unnecessary and may be deletenous ) Note the increased 
caliber of the cecum even though there is small intestinal reflux 

Fig 9 The survey film of the abdomen shows not only distention of the large bowel, but also ex-tensive disten 
tion of the small bowel At operation an obstructing caremoma was found at the rectosigmoid junction The ; 
distention of the small bowel was due to reflux through the ileocecal valve Even with this escape valve,” note 
the high degree of distention of the cecum 

edema of the bowel (as m ur emi a and the miller-abbott tube 

hypoprotememia) , and m embohsm or 

thromboses of the bowel Distention also Advantages and Indications The intro- 
accompames peritoneal irritation, whether duction of the double-lumen, balloon- 
due to generalized acute pentomtis, chrome tipped tube by Miller and Abbott (33) m 
tuberculous pentomtis, or carcmomatosis 1934 marked a sigmficant advance in the 
Retroperitoneal infections, e g , acute pan- study of small mtestmal physiology, and in ^ 
creatitis, and neoplasms, especially if m- the diagnosis and treatment of selected 
volvmg the lymphatic structures, may also varieties of mtestmal disease The thera- 
cause reflex ileus Abdommal trauma and peutic use of the tube was first suggested 

spmal cord lesions are common causes of h’T Abbott and Johnston (5) for rehef of 

ileus The admmistration of drugs, es- the distention of mtestmal obstruction, ' 

peaally morphme, may lead to distention n^th the thought that suction apphed at or - 

Conditions such as these should be looked just proximal to the obstruction should be ■ 

for in any case of mtestmal distention, par- more effective than that apphed at a dis- < 

ticularly without typical mtestmal cohe, tance (Wangensteen duodenal suction 

and in them presence a roentgen diagnosis dramage) That then- premise was correct 

of mtestmal obstruction must be accepted has been shown by subsequent events 
with reservation until proved by banum At the same time Abbott (1) pointed out 
enema or passage of the Miller-Abbott that the passage of the tube to a point of 
i K NT of mfreauently a mechamcal and a arrest would pronde an accurate locahza- 

.leus may coeMsl t.o„ of tho obsm,ct.o„, parUcolarly .f a ^ 
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banum solution were injected into the tube 
and roentgen studies were made 
Other advantages of the long tube soon 
became apparent As the suction decom- 
presses the bowel proximal to the obstruc- 
tion, penstalsis returns (leachng to further 
progression of the tube) and a normal seg- 
ment of bowel IS then available for the 
mtroducbon of salt, flmds, and hquid nu- 
tnments That portion of the nutnent 
fluid not absorbed may be removed An 
mtake and output record may be kept of 
the flmd given by mouth and Uiat removed 
by drainage, and is a great aid m managing 
the electrolyte balance 
The opportumty to obviate the mahaous 
effects of distention by decompression 
alone, without the hazard of surgical en- 
terostomy, makes it possible for the surgeon 
to prepare the patient for operation over a 
longer penod, and often converts an emer- 
gency mto an elective procedure The 
absence of a high degree of distention sim- 
plifies the surgical procedure If the de- 
compression is mcomplete, as m cases of 
niulbple obstructions, the tube may often 
be mampulated, at operation, past succes- 
obstructions With suction apphed, 
each segment of obstructed gut may thus 
be decompressed without resort to direct 


aspnabon Following operation, the 
wntmued presence of the tube prevents 
mstention and protects the suture hne 
onvalescence, therefore, is smooth, and 
^nipbcations, particularly new obstruc- 
wns due to adhesions, are uncommon 
In general, the use of the Miller-Abbott 
'^be IS indicated m situations where the 


Pieinously described advantages are de- 
sired Distention, whether secondary to 
®echamcal obstruction or of reflex origin, 
by decompression through the 
lUer-Abbott tube In cases of mecham- 
obstruction the tube may be considered 
^ a useful adjunct It has proved in reflux 
' eus to be a therapeutic end m itself, smce 
'a such cases surgical enterostomy is gen- 
^ y conceded to be valueless, and sole 
^ ance must be placed on non-surgical de- 
oinpression In such situations, the re- 
a ts ha\ e been truly bnlliant 




Fig 10 The usual appearance of a paralytic or re- 
flex ileus, in this case postoperative The distention 
IS scattered irregularly throughout large and sniall 
bowel, and the loops of bowel are not greatly increased 
m diameter Mu^ greater distention may be present 
in more severe cases 

In surgical procedures mvolvmg resec- 
tion of the large bowel, the prophylactic 
mtroduction of the tube has proved of 
value The reefing of the small bowel on 
the tube decreases the volume of the ab- 
dommal contents, makmg operation easier 
(31) The presence of the tube after opera- 
tion, as mentioned above, prevents disten- 
tion, protects the suture hne, and leads to a 
smooth convalescence (14) Ravdm and 
Abbott (36) report the use of the Miller- 
Abbott tube in 26 such cases with one 
death, thirty hours after operation, as a 
result of coronary occlusion Whipple (44) , 
m reportmg his experience with resections 
of the large bowel, both right and left 
durmg 1938-40, without the use of the 
hliUer-Abbott tube, records a mortahty of 
IS 4 per cent of 76 cases, while m a group 
of 36 similar cases m which the Miller- 
Abbott tube was used there was only one 
death, a mortahty of 2 S per cent 

Conlraindtcaiions There are few contra- 
indications to the use of the MiUer-Abbott 



536 


Ellis C Osgood 


November IWi 



If there is reflux distention of the small 
bowel due to an incompetent ileocecal 
valve, decompression of the small bowel 
may be advantageous dunng the penod m 
which the patient is bemg prepared for 
operation 

Coinphcahoits Few comphcabons at- 
tend the use of the MiUer-Abbott tube 
Irritation of the upper respiratory passages 
may result, as from any mdwelhng nasal 
tube Laryngeal damage has been reported 
m a number of instances (34 , 42, IS, 
22) Esophageal comphcations, paiiicu- 
larly m patients with vances, have been 
recorded (19, 45, 16) Comphcations re 
sultmg from excessive coilmg of the tube 
and from mabdity to deflate the balloon 
have been described (15, 37, 45, 20) In 
a case studied m this senes (Case 9) a re- 
verse mtussusception was produced as the 
tube was withdrawn 

Techmc The successful use of the Mil- 


Fig 11 Banum, adtmtustered m error m a patient 
with atypical abdominal symptoms m whom the pres- 
ence of obstruction was not anticipated The obstruc- 
tion was chronic and at operation was found to be due to 
scamng secondary to a chronic ulcer at the site of ec- 
topic gastric mucosa Note the difference in the mtes 
tinal markings as compared with Figure 6 This change 
IS due to the chronicity of the obstruction The entire 
bowel pro\imal to the obstruction was several tunes its 
normal thickness and did not collapse when decom- 
jiressed 

tube It must not be used m persons 
known to have or suspected of hatong 
strangulation or gangrene of the bowel if 
operation is thus delayed Its prophylactic 
advantages warrant its passage postopera- 
tively, however Smce external hermas are 
readily approached, and smce some con- 
tam strangulated loops, the use of the 
Miller-Abbott tube m such cases is contra- 
mdicated ‘ The tube should not be used in 
obstructions of the large bowel In these 


ler-Abbott tube requires a detailed knowl 
edge of the technic of its passage and care 
as estabhshed by past expenence The 
standard double-lumen tube arranged for 
suction distal to and proximal to a smgle 
balloon is most generally useful for routine 
diagnosis and therapy This tube has an 
over-all diameter of 6 mm (18F), with 
walls approximately 1 mm m thickness 
The lumma are unequal m size, the larger , 
representmg the suction side The smaller 
lumen tenmnates just proximal to the 
metal tip and contams several small holes 
through which air may be mjected mto the 
balloon The latter, made of thin rubber 1 
(condom or finger cot), is attached between 
the metal tip and the most distal suction 
aperture by means of sdk thread The 
proximal end of the tube is a metal Y- 
fittmg , one side, marked “suction,” connects 


cases there is an mcrease m tonus of the 
terminal ileum which makes uncertam and 
delays entry of the tip mto the cecum, and 
the cecal contents are ordinarily too 
grumous for aspmation through the tube 


t Gatch and Montgomery (12) teve recently de- 
a method of treatmg str^gn^ted ert^ 
^Thich mvolves the use of the MHler-Abtott tute 
^ Effectiveness of this method remains to be evalu- 


with the suction side of the tube, the other, 
unmarked, with the balloon side Modifi- 
cations are available for purposes of speaal 
physiological mvestigation (7, 6, 2, 1, 21, 
43, 3) The construefaon of a suitable tube 
usmg two tubes fastened together has also 
been described (2, 1, 35, 19) Johnston 
(19) favors the use of a No 1C or ISF 
Jutte tube, which is stiEer than the Miller- 
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Fig 12 Two loops of tube have prolapsed through 
the pylorus Too much tube should not be passed into 
the stomach 

pass the tube first without the stylet, since 
the latter’s effectiveness depends, to a 
great extent, on previous decompression of 
the stomach If, however, prenous gastnc 
suction has been used, one might well take 
advantage of the opportunity to use the 
stylet immediately ) 

Abbott (4) has desenbed the use of a 
wire stylet to stiffen the tube His direc- 
tions for its use are as follows 

“Pierce the wall of the aspirating lumen of the 
tube at the 50 cm (2 feet) mark with a length of 0 4 
aim (0 106 inch) diameter speciallj straightened, 
stainless steel %'om Hofe leader wire and advance the 
tip of the wire to a point 2 5 cm (1 inch) above the 
most proximal aspirating hole in the tube Bend a 
loop in the other end of the wire so that tip cannot 
adv ance distaUy The terminal 15 cm (0 inches) of 
tube will then contain no wire. Pass the tube in (he 
usual manner With a temporarj adhesive tape 
[jatch ov er the point at which the stv lette pierces the 
tube wall, inject 300 c.c of air into the stomach and 
advance the tube untd it lies along the greater cun. a- 
ture. Hold the tube at the patient s nose to prev ent 
its slipping out, and applj suction to remov e the air 
The stomach contracts, squeezing the tip of the tube 
ahead The antral spasm, with concentnc contrac- 
tion prevents the terminal 15 cm from coiling and 
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the stylette prevents coiling of the tube proximal to 
the antrum, where the stomach is more flaccid 
Draw back the tip of the stj lette from the pjlorus 
and, by steadj gentle pressure on the tube at the nose, 
advance the tip into the duodenum. Withdraw the 
stylette, and patch hole with thin rubber ' 

Unless the stomach is well coliapsed, 2 
feet of wire will often be found insuffiaent 
to reach the antrum Hence it is wise to 
consider mtroduang the stylet 4 rather 
than 2 feet above the tip In fact, if it is 
desired to avoid puncturing a hole in the 
active portion of the tube (patching is not 
alwa5fs satisfactory), the wire may be in 
troduced at the extreme proximal end 
Presumably the use of an L- mstead of a Y 
fitting, with the long arm of the L con 
tmuous with the suction side, would enable 
one to mtroduce the stylet the full length 
of the tube, with no puncturmg of the walls 
necessary 

It IS possible, furtherraore, by the use of 
a longer stylet to extend the tip of the wire 
past the suction holes until it rests m the 
region of the balloon, or it may be passed 
along until the tip of the wire rests ivitlnn 
the metal tip itself If this techmc is to be 
attempted, it is wise to shghtly enlarge and 
blunt the end of the stylet by soldenng, so 
that any acadental protrusion through the 
suction holes, or through the tube itself, 
would be less likely to damage the bowel 
wall The mcreased stiffness of the tube ) 
makes considerable care necessary m intro , 
duemg it through the nose and pharynx, but ' 
passage can be attained without undue 1 
trauma 

With the stylet extendmg to the tip of 
the tube, passage through the pylorus is 
sometimes attained with greater speed and 
facihty than with any other method If 
this method is used, the stylet is allowed to 
remain m place until the balloon has 
passed mto the duodenum The balloon is 
then inflated and, under constant fluoro- 
scopic guidance, the stylet is removed If 
the stylet cannot be withdrawn easily — it 
usually can be, particularly if it and the 
suction side of the tube have been lubn- 
cated previously ivith a thin mineral oil — 
the tube may have to be withdrawn mto 
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the stomach and the stylet removed. In 
such cases, with the exact direction of the 
pylorus havmg been located, the tube can 
usually be repassed into the duodenum 
without the stylet It is considered unwise 
to allow the tube to progress into the small 
intestine with the stylet m place (this 
could be possible only m instances m which 
the wire had been passed the entire length 
of the tube) 



P'E 13 Prolapse of a loop of tube through the pylorus, 
through which the tip of the tube has already passed 


After the balloon has reached the 
<lescending duodenum, 20 c c of air are in- 
jected into the balloon side of the tube 
As the air is mjected, the balloon should be 
obsen'ed fluoroscopically to make sure that 
A inflates If the tip of the tube does not 
progress as the balloon is inflated, but 
regurgitates, the air should be withdrawn 
immediately and tlie tube be passed farther 
along the duodenum before the balloon is 
again inflated More than 20 c c of air 
are unnecessary' and possibly' dangerous 
When the balloon has been inflated, the 
lubing leading from the balloon side is 
clamped mth a hemostat and the handle of 
the latter bound w ith adhesive tape so that 



Fig 14 Film showing an entire Miller Abbott tube 
in the stomach A knot was present, which made it 
difiScult to withdraw the excess In the supine position, 
only a foot or so could be withdrawn At this point the 
knot and an entangled loop were drami into the 
esophagus In the prone position, the loops disengaged 
themselves to the extent that all the excess down to the 
knot, which was about 8 inches proximal to the tip of 
the tube could be removed A slight excess of tube 
was left m the stomach overnight Penstaltic activity 
untied the knot 

it cannot shp or be removed acadentaUy 
It IS well to mark the adhesive “Do not 
remove ” 

The patient may then be removed to 
bed, where the suction is re-estabhshed and 
fluid admimstration is resumed, if it has 
been discontmued durmg transfer from 
fluoroscopic table to bed 

The great difficulty sometimes expen- 
enced m getbng the tube through the 
pylorus has led, m some quarters, to a lack 
of confidence m the usefulness of the tube 
Much of the delay in the past has been due 
to failure to use frequent fluoroscopic or 
radiographic check-ups If the tip of the 
tube is presumed to be at the pylorus, but 
actually is not, no amount of waitmg iviU 
accomphsh its passage As more and more 
tube IS introduced, loops form m the 
stomach, one of which may pass through 
the pylorus (Figs 12 and 13), or the tube 
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may even become knotted (Fig 14) In Most important of all to success in the 
the latter event, Abbott has shown that use of the tube are experience, persistence, 
provision of plenty of slack will enable the patience, and the use of fluoroscopic con- 
actiiaty of the stomach to untie the knot trol In the earher work with the Miller 
If the tip of the tube is beheved to be m the Abbott tube, many were reluctant to sub 
duodenum, but actually is not, and the ject the patient to a number of hours on a 
balloon is fully inflated, passage will cer- fluoroscopic table, but as experience was 
tainly not be achieved Abbott (1) gamed, it became apparent that the hours 
ongmally described a syrmge method of lost while the tube was unknowingly curled 
determmmg whether the tip had passed m the fundus were more dangerous (The 
through the pylorus, but this test has not use of fluoroscopic guidance warrants a 
alwa}^ been dependable (20) word of caution, especially if many oh 

Many other suggestions to aid m gettmg servations have to be made Each penod 
the tube through the pylorus have been of exposure should be only as long as 
off’ered, most of which have not enjoyed a necessary, and adequate precautions should 
very wide usefulness (32, 9, 3S, S, 41, be taken to protect both patient and 
page 156, 27) fluoroscopist from excessive exposure If 

The use of mercury m the balloon of the the fluoroscopic exammations are made by 
MiUer-Abbott tube (41, page 164, 13) has one accustomed to the use of x-ray equip- 
been widely adopted and has been so ment, preferably the radiologist, the tech 
efi^ective that it has replaced, to a great me may be so planned that any patient may 
extent, the use of the wire stylet. My own have all the exammations necessary with 
expenence with this method has been out danger of over-exposure ) 
quite satisfactory Two or 3 c c of The value of expenence is demonstrated 
metalhc mercury are mjected mto the by the success of Abbott, who personally 
balloon (this amount is as effective as the passed most of the tubes used in the 
larger amounts ongmally recommended by Umversity of Pennsylvama Hospital, and 
Hams) The patient is then turned on the of Johnston (19), who worked with Dr 
nght side and m favorable cases gravity Abbott m the early years and in whose 
wdl promptly carry'- the tip of the tube mto chmc m subsequent ymars 500 mtubations 
the duodenum Although Hams states were attempted with only 6 failures Com 

that m most instances the tube will pro- parable residtshavedoubtless been obtained 
gress well -without au m the balloon, m my elsewhere by those with speaal expenence 
expenence passage has been more rapid and orgamzahon Close supervision over 
when air was mjected mto the balloon as and personal responsibihty for the passage 
usual Smee mercury is chemically mert, of the Mdler-Abbott tube are important if 
no harmful effects are to be expected if the success is to be attamed Bermett (8) says 


mercury should escape mto the intestinal 
tract ' The tube is removed as usual with 
the mercury stdl m the balloon 


•Mercury should not be used in the lumen of the 
MiUer-Abbott tube rnth the assumption that if the 
balloon should breaX and mercury escape mto the m 
testmal tract, no harmful effects ivould occur WTule 
no reports of such a harmful result have as yet been pub- 
lished proof of the lack of toeicity under these condi- 
tions has not been established Leon Le^ (personal 
Smunumcation), who has had considerable expen^ 
TT-itVi tVip toxicology of metallic mercurj saj's The 
^of U^smn^hich might form m the mtestinol 
?^t if tie metal could not readily escape would I am 
It absorbable and tone MiUcr (personal 
sure render It iterature on the 

commumraUo^ escape into the mtes- 


“Aa indmdual who is familiar with the various 
methods of intubation must take the full responsi 
bility and must be prepared to spend the tunc neces 
sary for the procedure and for close obsen'ation of 
the patient Too often the surgeon who may be 
famihar with the principles but not the practice of 
intubation, is satisfied with the half hearted, m 
efficient attempts of the inexperienced members of 
the house staff Inexperience predicts a high 

percentage of failures invites complications and is 
responsible for the disregard which some phj sicians 
hold for intubation 

The successful progress of the tube 
through the small intestine depends on the 
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jamtenaBce of adequate suction and on stramts should be apphed m such a way as 
ontmued inflation of the balloon The to make it impossible for hun to remove the 
orrect operation of the suction apparatus tube Such an acadent not only requires 
aust be checked frequently, and the sue- repetition of perhaps hours of work, but 
ion side of the tube ungated frequently may result m disaster if the tube is forably 
a order to make sure of its patency An withdrawn with the balloon inflated 
ccurate record should be kept of the The exact length of tubmg which should 
mount of drainage, smee this represents be passed mto the stomach dunng any 
Imd lost to the patient which must be re- period is difldcult to detenmne except by 
ilaced, together with the chlondes con- frequent x-ray and fluoroscopic observa- 
amed therem If replacement fliuds are tion In general, the tube should be passed 
dministered orally, these should be given into the stomach at approximately the 
nth tbe necessary amount of salt Foods same rate as it is leavmg the stomach, so 
^ven orally should be those which will that not enough accumulates to prolapse 
eave only such residue as can be removed or knot The tube should not be fastened 
jy snebon if necessary and which cannot to the cheek unless a shght excess is pres- 
ilock the tube ent m the stomach, otherwise excessive 


The balloon should be tested frequently reefing of mtestme on the tube may occur 
or leaks by comparmg the amount of air In cases of simple mechanical obstruc- 
vhich can be withdrawn with the amount tion, the tip of the tube usually moves 
njected when the balloon was last inflated qmte rapidly down the small mtestme and 
^e should be taken that no more than may be m the termmal ileum, if the ob- 
20 c c of air are mjected, and that the struction is not higher, m twelve to thirty- 
lursing staff, while carmg for the suction sue hours or even less In cases of reflex or 
apparatus, does not m error deflate the paralytic ileus, however, the progress of the 
balloon b)’’ loosenmg or removmg the clamp tube is much slower, several days bemg re- 
the balloon side Occasionally, confus- quired for the tip to reach the cecum In 
ing the two sides, the nursing staff may Leigh’s expenence (24), 2 1 days were re- 
damp the suction side and attach the sue- qmred for the tube to traverse the length 
tion apparatus to the balloon, or even m- of the small bowel m cases of ileus due to 


ject fluid mto it It is preferable to assign 
to the care of these patients a nurse who 
has been specially tramed for this work 
Dunng the penod that the tube is pro- 
grossmg, the patient should be made as 
comfortable as possible Speaal attention 
should be paid to mouth hygiene and to 
^hef of the imtation of the nasopharynx 
ft IS best, however, not to use mmeral oil 
tor the latter purpose, as suggested by 
®ome, because of the possibihty of aspira- 
and subsequent hpoid pneumoma 
The tube should be fastened to the cheek 
forehead by a cloth tape (10) or a Mont- 
gomeiy type strap with rubber bands (17), 
^ adhesive sticks to the rubber and makes 
urther passage of the tube through the 
^’osc disagreeable 

If tliere is any doubt as to the abihty or 
^Ihngness of the patient to co-operate, 
^ud he cannot be watched constantty, re- 


operative trauma, while m cases with 
edema of the bowel, 6 2 days were required 
In the latter group, progress became more 
rapid with the disappearance of the edema 
as a result of diuresis or otherwise Smee 
the small mtestme, as it is decompressed 
and the tube is passed down, charactens- 
tically reefs itself upon the tube, the full 
length of the tube may not be required 
Frequent fluoroscopic or radiographic 
checks are necessary to make sure that there 
is not enough slack m the stomach to allow 
knottmg or prolapse of an extra loop 
through the pylorus, either of which will 
stop the progress of the tube The success 
of the decompression and the progress of 
the tip are also followed It is important 
that roentgen checks be made not more in- 
frequently than once every twenty-four 
hours so that, if the tube becomes arrested, 
a banum injection can be done to deter- 
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mine whether or not the pomt of obstruc- 
tion has been reached 
Some care should be exercised m remov- 
ing^ the tube This should be done slowly, 
over a period of several hours, after defla- 
tion of the balloon It is wise to check the 
position of the tube, the possible presence 
of knots, and successful deflation of the 
balloon fluoroscopically before removal 
If at any time during its withdrawal dif- 
ficulty is encountered, a further check 
should be made before contmmng 
Barium Injection The mvestigation by 
the mjection of banum of cases of small 
mtestmal obstruction m which the Mfller- 
Abbott tube has been passed is not dif- 
ficult The mjecbon studies are made at a 
time when the interval survey examma- 
tions have shown that the tip of the tube 
IS no longer advancmg If the tip of the 
tube IS arrested at the pomt of the obstruc- 
tion, and there are no extraneous factors 
present, there should be at this time no m- 
testinal distention If distention is still 
present, and the suction is known to have 
been effective during the hours previous to 
the exammation, then the tip of the tube 
has not yet reached the obstructed point 
(failure to progress may be due to reflex dis- 
turbance, deflation of balloon, etc ), the 
tip of the tube has reached one pomt of 
obstruction with one or more other ob- 
structions lying distal to it, or the disten- 
tion may be due to comphcatmg factors, 
such as generahzed pentomtis The m- 
jection of banum, by showmg whether or 
not obstruction is present, makes the evalu- 
ation of the findmgs much easier, as well 
as showmg the location, and possibly the 
nature, of the obstruction if present The 
value of this procedure m distmguishmg 
between mechamcal obstructions and reflex 
distention is mdicated by Leigh and 
Diefendorf (25), who apparently have 
foimd the differentiation so difficult with- 
out it that they define paralytic obstruc- 
tions as those in which mechamcal obstruc- 
tions are not demonstrated by mtubabon 
A suspension of one part of banum sul- 
fate m four parts of ivater has been found 
satisfactory While the shadow is not 


dense, particularly if further dilution oc- 
curs as a result of the presence of fluid 
withm the mjected segment, a thicker solu 
tion IS difficult to withdraw, and it is most 
important not to impair the usefubess of 
the tube by blocking it with a suspension 
so thick that it cannot easily be removed on i 
completion of the exammation While the 
solution IS bemg prepared, a survey film of 
the abdomen should be made for later on 
entation 

The barium suspension is mjected into 
the suction side of the tube by attacbng a 
sjmnge directly to the metal attachment 
Sixty to 100 c c of suspension will usually 
suffice If the mjection is made with the ‘ 
balloon still inflated, fluoroscopy will show 
most of the banum collected m the segment 
proximal to the balloon When the balloon 
IS deflated, the banum will then pass by, 
although not always quickly, and not al 
ways without changmg the patient’s po- ‘ 
sition It should be remembered that a 
considerable part of the small mtestme 
proximal to a pomt of obstruction is reefed 
upon the tube, so that when the balloon is , 
deflated a vanable amount will slip for 
ward As a result, the tip of the tube may 
change its position m the abdomen, and the 
pomt of obstruction will, m many cases, 
subsequently be found to be some distance 
from ^e tip 

Fluoroscopic observations are made with 
the aid of palpation and change in the 
patient’s position as necessary to cause the 
banum to advance and to demonstrate the 
morphologic details to best advantage 
Spot films are made as mdicated The 
configuration of the banum column vanes 
m accordance with the conditions present ' 
In some cases banum will be seen to ad- 
vance only as the patient is rotated This ^ 
usually indicates the presence of a kink, 
such as occurs m many instances of adhe- , 
sive obstruction Sometimes banum will 
be seen to advance intermittently, its flow 
past the obstruction comciding ivith a visi- 
ble mcrease in the penstaltic activity and ' 
the occurrence of typical mtestmal colic 
In this type of case, while the obstruction 
is clinically complete, in that cessation of 
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suction or removal of the tube wiU result m 
immediate recurrence of intestinal colic, 
the fluoroscopic examination mdicates that 
actually the lumen is not entirely occluded 
to fluids under the pressure of mcreased 
penstaltic waves The incompleteness of 
the obstruction as observed under the 
above conditions has been previously 
noted by Leigh, Nelson and Swenson (26) 
and Abbott (1) Abbott (4) felt that as a 
distended bowel was decompressed there 
was an mcrease m its blood supply, with a 
consequent lessemng of irritability and 
spasm and a return of peristalsis It was 
to these factors that he attnbuted the 
fact that mjection of banum after decom- 
pression often demonstrated an mcomplete 
obstrucbon of the bowel lumen It would 
seem, however, that the demonstration, 
m such a case, at the time of the mjection, 
of fighting penstalsis accompamed by m- 
tesbnal cohc (and also immediate recur- 
rence of distention if suction is discon- 
tmued) would mdicate rather that the 
clmical signs and symptoms of acute ob- 
strucbon may occur despite the fact that 
the bowel lumen is not entirely occluded 
further evidence m support of this thesis 
>s noted m the occasional case in which, m 
error, a mouth meal is admimstered While 
hanum collects m the distended fluid-filled 
foops, films made at mtervals do show some 
f>anum to have passed the pomt of obstruc- 
bon 

In some cases, while banum is seen to 
pass a pomt of mcomplete obstruction, 
flistenbon of the loop immediately proxi- 
®3l to it will persist This situabon is 
usualljr encountered m cases m which the 
^hstnicbon is of long standmg, and at 
^rabon the wall of the bowel is found to 
thickened and the lumen permanently 
"idened (Fig 11) 

The segment of bowel beyond the pomt 
®f obstrucbon should be of normal cahber 

f it IS not, and parbcularly if fluid and gas 
^rc present, the possibility of a more distal 
obstrucbon should be considered Under 
these circumstances, obscnmbons by films 
or fluoroscopy should be conbnued unbl 
the banum has had a cliance to reach such 


an obstrucbon If the distance is great, 
however, it is likely that the banum will 
be so diluted as to lose its diagnosbc value 
If no banum is seen to pass the pomt of 
obstrucbon at the first observabon, further 
observabons should be made at mtervals 
Durmg this tune, the sucbon apparatus 
should be disconnected, to test the pabent’s 
tolerance to the disconbnuance of sucbon 
When the exammabon has been completed, 
the banum which remains proximal to the 
obstrucbon should be removed by imga- 
bon and sucbon 

The value of the banum mjecbon lies 
pnmanly m the determination of the pres- 
ence or absence of obstrucbon In the 
exact detennmabon of the nature of the 
obstrucbon the exammabon is not so valu- 
able, although m many cases the demon- 
strabon of an mcomplete obstrucbon with 
sharp angulabon of the bowel at the pomt 
of occlusion IS suggesbve of adhesions 
The nature of obstrucbons due to other 
causes is not always revealed 

The demonstrabon of the anatomical 
degree of obstrucbon does not always de- 
termme whether or not eventual operabon 
will be reqiured Complete obstrucbons 
may not reqmre operabon if, durmg the 
course of conbnued decompression, the 
ebologic factors disappear, as may fre- 
quenby occur Obstrucbons demonstrated 
by mtubabon and mjecbon to be mcom- 
plete may, on the other hand, be persistent 
and require operabon, smce disconbnuance 
of decompression, even for a few hours, 
may lead to prompt recurrence of mtestmal 
cohc and distenbon 

EmhiaUon of Usefulness The past forty 
years have witnessed a significant drop m 
the mortahty rate for pabents with mtes- 
bnal obstrucbon Many factors have 
contributed to this dedme The earher 
recognibon of the presence of obstrucbon, 
due m great part to more frequent roentgen 
exammabon and greater experience ivith, 
and rehance on, the roentgen findmgs, has 
m many cases made the immediate opera- 
bon a truly early one in so far as the dura- 
bon of the obstrucbon is concerned There 
IS no disagreement with the behef that early 
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operation, if it could be earned out in every 
case, would be the greatest single factor m 
a successful outcome McKittnck and 
Sams (30), for example, had no deaths m 
42 patients with acute mechanical ob- 
struction of the small bowel operated upon 
withm twenty-four hours of the onset of 
symptoms, while in 17 patients adnutted 
withm twenty-four hours of the onset of 
symptoms but not submitted to emergency 
operation the mortahty was 29 per cent 
Improvements m operative techmc have 
undoubtedly pla 3 ’-ed a part m the reduction 
of mortahty, but probably more important 
than this has beemthe improvement m the 
non-operative adjuncts to therapy which 
were mstituted foUowmg the mtroduction 
of the newer concepts of the pathologic 
physiology First among these was the ap- 
preciation of the necessity for correctmg 
an abnormal flmd balance and maintainmg 
a normal balance until such time as opera- 
tion could be earned out and convalescence 
estabhshed Later, the mahaous effects of 
distention alone were recognized, and 
methods for mtestmal suction developed 
The correction of flmd balance and the 
rehef of distention have enabled the sur- 
geon to treat more successful!}^ the case 
which, when first seen, is already beyond 
the stage when operation, no matter how 
immediate, could be considered early 
In selected cases the use of sulfonamides 
at the tune of operation and postopera- 
tively has also contributed to a decreasing 
mortahty The apphcabihty of pemalhn 
IS now bemg studied 

While the value of the above factors is 
evidenced m a dechnmg mortahty rate, the 
degree to which each is responsible for the 
dechne is obviously difficult to evaluate 
statistically This is particularly so for 
the use of mtestmal suction, and for any 
assessment of the value of the hliller-Abbott 
tube as compared with the simpler and 
older method of duodenal suction 

Statistics m the recent hterature and 
from the Peter Bent Bngham Hospital 
were evaluated m 1942 by Blodgett (11) 
His study concerned simple mechamcal 
obstructions of the large and small bowel 


In a group of 306 cases without compbeat- 
mg pentomtis m which suebon was not 
used (suebon imphed actual presence of 
the suebon tube m the jejunum) the mor- 
tahty was 17 3 per cent, while in 151 cases 
m which suebon was used the mortahty 
was 7 9 per cent In a group of cases com 
pheated by pentombs, there was a mortal- 
ity of 73 1 per cent in 56 cases m which in 
tesbnal suebon was not used, and a 25 per 
cent mortahty m 52 smular cases treated 
by suebon These differences were calcu- 
lated by Blodgett to be stabsbcaUy signifi 
cant 

Leigh and Diefendorf (25) beated 132 
cases of non-mflammatory mechamcal ob- 
struebons of the small bowel by surgerj' 
and the hliUer-Abbott tube, perfomnng 
103 operabons m this group The mortal 
ity was 4 6 per cent In a simiiar group of 
94 cases compheated by pentombs there 
were 70 cases m which the hliUer-Abbott 
tube was passed mto the small bowel, with 
a mortahty of 15 7 per cent, and 24 cases 
m which the tube was not used or did not 
pass mto the small bowel, with a mortality 
of 32 5 per cent 

'Wfhipple (45) treated 311 cases of acute 
liens (presumably mcludmg paralybe ob 
stnicbons and those with pentombs) by 
surgery and the hliller-Abbott tube, with a 
gross mortahty of 13 5 per cent In 248 
cases successfully mtubated, the mortality 
was 9 7 per cent, while m 33 cases in which 
the tube faded to pass, the mortahty was 
54 per cent 

McCleery (28) reported 101 cases of sim- 
ple mechamcal obstruebon of the small 
bowel treated between 1935 and 1940, 
without reference to the use of suebon 
dramage There ivas a mortahty of 21 per 
cent m this group 

McKjttnck and Sams (30) in 1940 re- 
ported a group of 136 cases of acute me- 
chamcal small bowel obstruebons, 33 per 
cent of which were strangulated The 
gross mortahty was 20 per cent The mor- 
tality of the iion-strangulated cases was 3 
per cent The mechanical factor of dis- 
tenbon at operabon was said to be a fac- 
tor m 30 per cent of the deaths m the 
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senes No statistical data are given in 
reference to the use of the MiUer-Abbott 
tube m these cases In 1941 McKittnck 
(29) reported IS cases of simple small m- 
testinal obstruction with no deaths “In 
two pabents, both over 60 years of age, 
decompression by means of the MiUer- 
Abbott tube was life-savmg From a review 
of these cases it is quite likely that had 
earlyoperation been mstituted, death would 
probably have resulted m each case ” 

An analysis of cases of small mtestinal 
obstrucbon seen m the Hospital of the 
Umversity of Pennsylvama follows ^ 

Unn'ERsm of Pennsylvania Cases, 1939-43 

Small Intestinal Obstruction, Non-Strangulated, 
No Estemal Herniae, No Generalized Pentomtis 


Total obstructions 53 

Total patients 49 

Age 

Under 25 6 

25 to SO 24 

Over 50 20 

Ses 

Male 18 

Female 31 

duration before admission 
One day 6 

One to five daj's 13 

Over Atc days (including those with 
indefimte histones and chronic cases) 34 
Total cases using Miller- Abbott tube 34 

Successfully 29 

Unsuccessfully 5 

Hours required for MiUer-Abbott tube to 
pass into duodenum 

Less than twenty four 25 

Twenty-four to forty-eight 2 

Forty-eight to sixty 2 

Would not pass 3 

Would not pass through gastroenter- 
ostomy 2 

Hours for Miller Abbott tube to pass to 
site of obstruction 1 to 4 

days 

Daj of operation after Miller Abbott tube 
passed 1 to 7 

Da>s Miller- Abbott tube in, in non- 
operated cases 1 to 5 

baj’s Miller-Abbott tube in after opera- 
tion 2 to G 


Location of obstructions 

Duodenum 1 

Jejunum 6 

Ileum 35 

Multiple or undetermined 11 

Degree of obstruction 

Complete 2S 

Partial 25 

Etiology of obstruction 

Kmlung or constriction due to ad- 
hesions 35 

Jejunal ulcer with stenosis 1 

Peritoneal carcinoma 6 

Internal hernia 2 

One henuation of gastrojejunostomy 
through gastrocolic omentum, one 


herniation through hole in meso- 


sigmoid 

Appendix 2 

One abscess with adhesions , one case of 
postoperative adhesions (perforated 
appendix) 

Gallstone ileus 1 

Caremoma of pancreas 1 

Tumor 3 


One mtussusceptmg myxoangioma, 
one mtussusceptmg leiomyoma, 
one adenocaremoma of ileum 
Regional ileitis with abscess and ad- 


hesions 1 

Ojierations 

Lysis of adhesions 25 

Ueocolostomy 2 

Resection of small intestine 5 

Enteroenterostomy 2 

Gastrojejunostomy 2 

Ileostomy 4 

Release of internal hermae 2 

Jejunojejunostomy 1 

Removal of gallstone j 

Exploratory only 4 

Cases not operated (all adhesions) 
MiUer-Abbott tube used 4 

MiUer-Abbott tube not used 1 

Deaths m hospital 5 


Four patients had peritoneal carcinoma- 
tosis, one died of pulmonary compli- 
cations but with obstruction relieved 
One patient had regional ileitis with 
multiple localized abscesses and fis 
tulae 

Deaths outside of hospital 
Obstruction unrelieved by hospital treat- 
ment Both had peritoneal carcinoma- 
tosis 


’ Thanks arc due Drs E E Eliasonandl S Ravdin mss mortalitj 

iw pcmusslon to studj the records of patients treated Hv patients 

on their scrxaccs cases 


14 3% 
13 2% 
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Corrected mortalitj 0 0% 

Excluding all deaths, since in each in- 
stance the obstruction was only an 
incident in an otherwise irremediable 


disease 

Roentgen diagnosis 

Survey films 30 

Positive diagnosis (all correct) 20 

Negative diagnosis (all incorrect) 5 

Inconclusive 5 

Gastro-intestinal senes (all cor- 
ect) 4 

Injections of Miller-Abbott tube (all 
correct) 16 

Complete obstruction demonstrated 3 
times, incomplete 13 times 


PHILOSOPHY 

It IS apparent that the patient with m- 
testmal obstruction has a much greater 
chance of survival today than even a dec- 
ade ago The mortahty, however, is gen- 
erally high, except m selected centers where 
special mterest is taken in these cases and 
speaal organizations have been developed 
for their treatment Under such arcum- 
stances, many patients m the advanced 
stages of obstruction may be cured, and 
the superiority of results m such centers is 
probably largely accounted for by this 
group There is no doubt, however, that 
wherever medicme is practised good results 
may be expected without extraordmruy 
skill or special eqmpment, provided an 
early diagnosis can be made and treat- 
ment instituted promptly thereafter All 
senes of statistics show that, regardless of 
flmd admimstration, blood transfusions, 
duodenal or Miller-Abbott mtubation, or 
other procedures, the mortahty is lowest in 
that group of patients operated upon withm 
a few hours after the onset of symptoms, 
and a successful outcome may be antici- 
pated m this group even though none of the 
non-surgical adjuncts is employed It is 
possible, therefore, for the surgeon who 
sees such cases only infrequently to secure 
as good results as his colleague for whom 
mtestmal obstruction holds a speaal in- 
terest, provided only that the patient is 

referred to bun early 

The responsibihty devolves upon the 
physiaan first consulted, be he general 


practitioner, mtermst, or gynecologist, to 
consider whether or not his patient maj 
have mtestmal obstruction and to take ap- 
propnate steps to establish the diagnosis 
It IS at this pomt that the radiologist has 
his greatest opportumty to contnbute to a 
successful outcome The radiologist who 
has the proper cluneal background may 
consider, with the refernng physiaan, the 
symptoms and physical findings which are 
so necessary to the mteipretabon of the 
x-ray examination which is to follow 
In so far as the latter is concerned, an 
attempt has been made to emphasize the 
roentgen findmgs which may indicate ob- 
struction m its earhest stages WhUt it is 
true that multiple distended loops of 
small mtestme cont ainin g flmd levels often 
pomt to obstruction, this appearance is not 
in itself diagnostic and is certainly not 
mdicative of the early stage at which diag- 
nosis is optimally established Further- 
more, cases have been ated which show 
that such findmgs may not mdicate ob 
stniction at all, at least m the sense of 
mechamcal blockage of the mtestmal 
lumen The importance of the latter con 
cept hes m the fact that exactly the wrong 
method of treatment — mtestmal mtuba 
tion — may be elected on the basis of a mis- 
taken diagnosis delaymg operation, which 
should be done immediately Such errors 
may usually be avoided if overconfident 
reliance is not placed upon the roentgen 
findmgs to the exclusion of the chmeal ob 
servations and laboratory data It is 
evident, therefore, that, despite the impor- 
tance of the roentgen exammation, an ex- 
actly correct objective diagnosis may not 
be given m all cases Furthermore, under 
such conditions the radiologist, unless he 
IS an astute climaan and m possession of all 
the facts, cannot take it upon himself to 
do more than confer mth the surgeon as 
to the type of treatment to be elected The 
latter responsibihty must fall upon the 
surgeon 

Provided mtestmal intubation is de- 
cided upon as a preoperative therapeutic 
adjunct, or, m cases involmig the colon, 
for its postoperative effect, the radiologist 
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IS in a position to partiapate in the actual 
treatment of the patient An attempt has 
been made to pomt out the value of radio- 
logic procedures m the passage of the tube, 
ind for study of the mtestmal tract after 
the tube is m place, and to describe those 
procedures in some detail m the hope that 
the radiologist, beconung more f amili ar 
svith them, wiU be better able to parba- 
pate 

The part the radiologist may play will 
i^ary from simple fluoroscopy to more or 
less complete responsibihty for the passage 
if the tube and its care In highly organ- 
ized dimes where speaal personnel is 
ivailable, a system of division of labor and 
responsibihty wfll probably prevail, but 
jood organization whatever its nature, 
■nil lead to good results Successful use of 
the Miller- Abbott tube, as mdicated above, 
'equires that defimte responsibihty for its 
Jse must be accepted somewhere along the 
Jne, and it is our opmion that under many 
^cumstances the radiologist may well 
I'olunteer to accept this responsibihty 
fhs possession of the necessary fluoroscopic 
3nd radiographic equipment, his more or 
less constant presence m the hospital, and 
the probable availabihty of time make it 
logical for him to do so We feel that by 
30 domg the radiologist has a great oppor- 
tumty to perform an important service to 
the surgeon and his patient We are con- 
\inced that under such a system, the pa- 
tient may benefit from the use of a proce- 
dure which nught otherwise be neglected or 
even fall mto complete disrepute 

Diagnostic procedures performed by 
injection of banum through the Miller- 
Abbott tube have been desenbed Our e>.- 
Penence has not estabhshed their mdis- 
Pensabihty, however While the studies 
have demonstrated, again, the physical 
incompleteness of many small mtestmal 
obstructions, they have not mdicated to 
nny significant extent the necessity for 
operation In this respect the clinical ob- 
servations as to whether or not there is a 
rccuirence of intestinal colic and distention 
after discontinuance of suction have been 
niore important 


CASE REPORTS 

Case 1 A B , a 30-year-old white male, had been 
operated on several times in another city, a resection 
of the bowel having been performed in stages 
Following these operations, the patient had en- 
joyed good health until 8 pm on the evening of ad- 
mission, when he was seized with sudden severe 
abdominal pain, colicky in character He was ad- 
mitted to the hospital four hours after the onset of 
symptoms, at which time he was suffenng from 
intenmttent crampj pains, accompamed by hyper- 
active peristaltic rushes No distention was evident 
clinically A survey examination of the abdomen 
showed a distended loop of small intestine, "hair- 
pin” in character, on the left side of the abdomen 
The erect film showed no fluid level A diagnosis of 
intestinal obstruction was made, and immediate 
operation was performed The abdotmnal incision 
was made directly over the region occupied by the 
distended loop A short segment of distended gut 
was foimd proximal to an annular constriction A 
resection and anastomosis were done and the patient 
recovered without incident The constricting 
lesion was pathologically an adenocarcinoma 


This case demonstrates the rapidity 
with which a roentgenologically demon- 
strable degree of distenUon may develop 
(four hours after the onset of symptoms), 
the value of the distended loop in locating 
the abdominal masion, and the impor- 
tance of immediate operation 


Case 2 (Fig 15) W B , a -IS-year-old colored 
male, was admitted to the hospital at 7 p m on 
Jan 9, 1941 Three hours earher he had been in- 
jured by a falhng board, which knocked him to the 
ground and struck him across the abdomen On ad- 
mission his temperature was normal and the blood 
pressure was 1C5/110 Examination of the chest 
showed an enlarged heart There were moderate 
abdominal resistance and tenderness, such as might 
be expected from trauma to the abdominal wall 
There was no abdommal pain or colic The patient 
had a large right inguinal hernia with a large scrotal 
sac m which no intestine was present 
The blood count was normal Fluoroscopic ex- 
amination showed cardiac enlargement, hj pertensive 
in type, and some restnclion of motion of the left 
diaphragm Radiographic examination of the ab- 
domen showed a sharplj localized area of small 
bowel distention in the right lower quadrant No 
fluid level was noted in the erect film 

During the ensuing two days, the abdomen be- 
came more tender and distended, ascites was 
clinicallj evident, the temperature rose, and 
X ra\ examination showed a progressn e increase in 
the number and size of the distended loops of small 
intestine riuid le\els appeared 
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Fig 15 Case 2 Early distention m a case of Fig 16 Case 3 Dilatation of loops due to 

traumatic cntentis interference mth Wood supply 


operation was performed The abdomen contained 
considerable serosangmneous fluid A segment of 
the ileum was ecchymotic and contained bloody 
fluid There was considerable plastic exudate on the 
serosal surface The involved segment was con 
sidered viable, however, and resection was not per 
formed Recovery followed a stormy postoperatii’e 
period 

The interesting feature of this case is the 
rapid appearance in the presence of non- 
obstructive ileus of a locally distended 
segment of small intestme, eventually with 
flmd levels, of a character which could not, 
from the roentgen appearance alone, be dif- 
ferentiated from a mechamcal obstruction 

Case 3 (Fig 10) G J , a 35 year old white male, 
was admitted nith a history of abdominal pain for 
the past thirty -SIX hours Intestinal colic uas not 
present There uas generalized abdominal tender 
ness, most marked on the left side, n here there u’as a 
suggestion of a palpable mass The temperature was 
elevated, and there uas a pohanorphonuclear 
leukocytosis with a slight shift to the left 

The supine film of the abdomen sboncd multiple 
loops of distended small intestine In the erect 
Fig 1“ Case 4 Constaction W small intestine by a position multiple flmd Ic\ els were noted The 
single a esive n roentgen examination was compatible uith m- 

The admission diagnosis was traumatic ententis, testinal obstruction of the mechanical f\pe, but the 
and exoectant treatment was elected After two clinical features u ere not in accord, unless a compb- 
daj’S of increasing signs and symptoms, however, catmglesion.suchasstrangulation, wasalsoassumed 
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Fig 18 Case 5 Duodenal obstruction assoaated with rectal atresia in a four-day old infant A Supine film 

B Film made with patient inverted 


At operation a mass was found on the left side of 
Ihe abdomen A major portion of the omentum had 
slipped through a fibrous band crossing its base (the 
<iBgtn of the band was not apparent) and had be- 
come ti\ isted, incarcerated, and gangrenous Multi- 
ple loops of small intestme had become loosely ad 
hcrent to the gangrenous omentum They were 
Moderately dilated, and their walls were edematous 
and purple There was fluid, not defimtelv bloody, 
in the intestinal lumen The loops of intestine were 
TMdilj separated from the mass by blunt dissection 
uTien all uere freed, there was no dimmution in 
<^iber and peristalsis did not return during the 
period of observation However the intestine was 
considered \ lable The omental mass w as resected 
and the abdomen closed A storm> postoperatn e 
course was expected, but com alescence was sur- 
pnsinglv une\ entful 

It IS apparent from this case that disten- 
tion of the small mtestme mth multiple 
fluid levels is not of itself diagnostic of me- 
chanical obstruction The obstruction 
lere was reflex in ongm, since no block of 
the intcstuial lumen was present 


Case 4 (Fig 17) E G , a 74-year-old white 
female, had had a resection of the ascending colon, 
with ileocolostomy, two years previously for car- 
cinoma Except for constipation, she had been well 


UUV14 
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abdominal pain developed There had been no 
bowel movement since that time On admission, the 
abdomen was moderately distended and typical in- 
testinal colic was present There was no fever or 
leukocytosis, and no fecal impaction 

A supine film of the abdomen showed considerable 
air in the remaining colon, which, however, was not 
greatly increased in caliber, w ith multiple moderately 
distended loops of smaU bowel (An erect film, un- 
fortunately, was not made ) 

A banum enema study w as done in order to rule 
out the possibihtj of a second, possibly sigmoid 
rarcinoma No abnormality of the colon could be 
demonstrated Banum passed through the enteros- 
tomy stoma into the small bowel, which was dis- 
tended w ith air and fluid The exact site and nature 
of the obstniction could not be wsualized At opera- 
msf nb'" "as found to be constncted 

Ss w7s^ band 

Ensued “ unexentful recovery 
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F)g 19 Case 6 Obstruction due to malrotation in a 
tiio-day-old infant 


In this case the obstruction of the small 
mtestme, while suffiaently complete to 
result m mtestmal cohc and distention, 
was not complete enough to prevent air 
from passmg mto the colon Apparently, 
therefore, in some cases, air may be present 
m the colon m considerable amounts m the 
face of a climcally acute small mtestmal 
obstruction Furthermore, clmicaUy com- 
plete small mtestmal obstruction may oc- 
cur m the face of an incomplete obhtera- 
tion of the mtestmal lumen 

Case S (Fig 18) B L , a 4-day old slightly pre- 
mature infant, was bom iiith an imperforate anus 
Dtinng the first two daj s of life the distention which 
should have appeared as a result of the rectal ob- 
struction did not del elop, and gavage feedings were 
repeatedly vomited A supine film of the abdomen 
showed far less air in the intestinal tract than normal 
The stomach and proximal duodenum were greatlj 
distended, mdicaUng a duodenal obstruction which 
explains the absence of the expected distention which 
should have resulted had the rectal obstruction been 
present alone. A film in the m\ ertcd position show ed 
the extent of the rectal atresia. (If operation is con- 
templated for repair of the anal defect the roentgen 


examination should be made after the anal dimple 
has been marked with a small piece of lead, and a 
lateral view should be included, both views being 
made with the patient inverted ) 

Case 6 (Fig 19) B B , a 2 daj old infant, 
vomited within a few minutes of complebon of each 
feeding A garage tube was readily passed into the 
stomach 

An x-raj examination of the abdomen showed an 
abnormally small amount of air m the intestinal 
tract The stomach was not greatly distended A 
film made twentj -four hours later showed a marked 
distention of the stomach and proximal duodenum 
In these cases the absence of air m the small and 
large bowel is more important than distention 
proximal to the obstruction, the latter maj or nia) 
not be evident, depending on the time the exanuna 
tion IS made Operation showed an obstrucbon of 
the duodenum due to malrotation 

Case 7 V V , a 68-3’ear-old white female, was 
admitted to the hospital complaining of abdominal 
pain and swelling Her illness had begun two days 
earlier, with nausea and vomiting, but no pain On 
the second day, severe diffuse abdominal pam 
appeared, which later in the day was limited to the 
lower abdomen Chrome constipation, increasinglj 
severe, had been present 
On examination dehydration was noted, with 
moderate abdominal distention. Tenderness >V8S 
more or less diffuse An occasional peristaltic tinkle 
was heard Rectal examination was negative The 
temperature was 994°, the white blood cell count 
was 10,030 cells per cu mm , with 77 per cent poly 
morphomiclears 

An x-ray examination of the abdomen showed a 
moderate distention of the large bowel as far down as 
the sigmoid No small bowel distention was demon 
strable The findings w'ere thought to be compatible 
with a tow obstruction of the colon Examinabon by 
banum enema showed a redundant sigmoid, in which 
lay a number of large fecal masses Barium flowed 
through this area with great difficulty , but eventually 
the whole colon was filled, and no other abnormality 
except a moderate distention, was noted 

At operation, the colon was found to be dis 
tended sei eral distended loops of smalt bowel were 
also present on the nght side of the abdomen Two 
large, hard fecal masses were obstructing the sig 
mold The appendix was perforated, and a localized 
pelvic pentomtis was present The appendix was re 
mo\ ed, a dram was placed in the peli is, and tfie fecal 
masses were broken up Recov'ery took place 

'WTiiJe the exact sequence of events jn 
this last case is unknotvn, it is felt that the 
chrome obstruction produced by the fecal 
impaction, vnth subsequent distention of 
the cecum and appendex, may have led to 
the appendiceal rupture 
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Case 8 (Fig 20) W P , a 56-year-old colored 
male, was admitted to the hospital complaining of 
swelling of the abdomen and vomiting F or the past 
four months he had noticed a gradual increase in the 
size of his abdomen and increasing frequency of 
unnation On the evemng of admission he ex- 
penenced intermittent, generalized abdominal pain 
and began to vomit Constipation had always been 
present, and although there was a bowel movement 
on the da> of admission, the material passed was 
scanty 

The blood pressure was found to be 160/100, 
temperature 100° The abdomen was greatly dis- 
tended and somewhat tender throughout Peris- 
talsis was infrequent but, when it occurred, was high- 
pitched in type. A distended bladder was readdy 
palpable The rectal exammation showed the pros- 
tate to be only slightly enlarged No masses were 
felt The cathetenzed unne showed many white cells 
The blood count was normal A survey examination 
of the abdomen showed an extensive distention of the 
colon, with little or no gas in the small intestine 
The cecum was not as distended as the descending 
colon No air was seen in the lower sigmoid or 
rectum On the basis of the history, physical find- 
ings, and x-ray appearance, a diagnosis of low ob 
strucbon of the colon v as made After several hours 
of slow decompression of the bladder had failed to 
alter the situation, a cecostomy was performed for 
the relief of the large bowel distention The patient 
improved rapidly Catheter drainage of the bladder 
was continued, and the unnary infection responded 
well to sulfadiazine 

Several days after operation a banum enema 
e.xarmnation revealed a locally spastic sigmoid, but 
no evidence of obstruction The examination was 
repeated several days before the cecostomy was 
allowed to dose and again revealed no organic lesion 

This case demonstrates the advisabihty 
of a preoperative banum enema m all 
oases in which a diagnosis of large bowel 
obstruction is made irom the survey ex- 
amination and shows how closely, under 
appropnate combmations of circumstances, 
a reflex ileus may resemble a mechamcal 
obstruction 

Case 9 L L , a \oung colored female, was ad 
nutted to the hospital July 30, 1943, with the signs 
nnd sjinptoms of an acute surgical abdomen 
at operation, a ruptured tubal pregnanci was 
ound The tube nnd ovary were rcmo%cd 

During the first postoperatn e week, there were 
^mc \ oiiiiiing and moderate abdominal distention 
Ihc tcmiicraturc was not elevated Gas was being 
I'Tsscd b> rectum and pcnstalsis was present B\ 

ug 0 the distention had not decreased and, while 
It was fell to be reflex in origin, the possibihtv of ad- 
licrcnl loops in the pelvis was considered Ac 



Fig 20 Case 8 Distention of colon, simulating 
that seen in mechanical obstruction in a case of reflex 
ileus 


cordingly, MiUer-Abbott mtubation was effected 
Dunng the next three days the tube progressed 
satisfactorily, and the distention was reduced The 
tube was removed on Aug 1 1 X-ray examination 
the following day showed some residual small bowel 
distention, and vormting reappeared On Aug 13, 
the patient was seized wuth acute abdominal pain, 
tenderness and rigidity appeared, and the tempera- 
ture rose to 101 8°, with a pulse of 100 OperaUon 
disclosed a perforated jejtmal intussusception about 
2 feet distal to the ligament of Treitz The operating 
surgeon felt that the intussusception was in the re- 
verse direction and that it had probably bgen pro- 
duced as the Miller-Abbott tube had been with- 
drawn, even though the tube had been removed with 
all precautions thought necessarj'- to prevent this 
theoretically possible complication 

Resection of the involved gut was earned out, and 
the patient recovered, although with a jejunal 
fistula. The latter was subsequent!} closed 


iv o , a 3E-year-o]d white fe- 
male, w as admitted to the hospital complaimng of 
severe abdominal pain On examination the 
abdomen was moderatelv distended, with tenderness 
fatrlv well localized on the nght side, somewhat 
above McBumev s point The results of the rectal 
and pelv ic examination w ere not a\ ailable Definite 
intestinal colic was not present, m fact, peristalsis 

loijt slight fever; and the 

Jcukocvtc count was moderatelv elevated 
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Fig 21 Case 10 Local small intestinal Ueus in a pa- 
tient with pelvic i nfla mmatory disease. 


A survey film of the abdomen showed two sharplj 
distended loops of small intestine, presumably ileum 
from their position and lack of distinctive markings, 
in the mid abdomen The two loops together had a 
coffee-bean configuration The markings between 
the loops appeared thickened, suggesting the 
presence of fluid 

The appearance of the loops was exactly the same 
in the film made in the erect position They had 
not changed their configuration or position in any 
way No fluid levels were present Operation was 
advised, with the suspicion of local strangulation, 
even though the absence of fluid was against this 
possibility 

At operation, a bilateral salpingitis with a right 
ovanan abscess was revealed. Both tubes and the 
nght ovary were removed The distended loops of 
gut were not revealed through the incision, and be- 
cause of the presence of pus, the surgeon elected not 
to e-xplore the abdomen sufBcientlj to reveal them 
The patient made an uneventful recoier)’-, without 
any postoperative distention 

Fixation of loops of distended gut is usu- 
ally mterpreted as significant of strangula- 
tion or localized peritonitis, the latter being 
present m this case The distention was 
certainly reflex in character, although the 
roentgen appearance — ^locally distended 


loops without fluid — is seen in early me 
chanical obstructions as well 

2131 West Third St 
Los Angeles 6 Calif 
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DISCUSSION 

Robert P Barden, MD (Philadelphia, Penna ) 
This IS a difBcult subject to present and I think 
Dr Osgood has done it in an extremely logical and 
well organized fashion I would like to discuss 
just two aspects very briefly 

First of all, the most serious type of small 
bowel obstruction is apt to be the one with the 
fewest roentgen signs I am referring particularly 
to cases with strangulated loops of small bowel or 
mesenteric thrombosis, and I beheve we should be 
aware of this pitfall and not assume that a case 
with minimal findings and an “acute abdomen” 
cannot be a case of senous intestinal obstruebon 
The second point I would like to emphasize is 
the danger inherent in the use of the Miller-Abbott 
tube Dr Osgood indicated that delay in decom- 
pression may be of more senous import to the 
pabent’s he^th than operabon, even though the 
operabon is performed when the patient is 
theorebcally not in the best condition I am sure 
that I have seen patients who have died as a result 
of inadequate use of the Miller-Abbott tube who 
might conceivably have lived if the tube bad not 
been used This is no cnbcism of the method, but 
It IS a cnbcism of the way m which we as physi- 
cians may use it 

In order to insure proper drainage and posibon- 
ing of the tube, it is essenbal that a team, in hospital 
pracbee, of a phj sician and a nurse be assigned to 
all pabents m whom the tube is passed Responsi- 
bilit> cannot be shifted from one service to 
another, and when the tube is m posibon, the 
maintenance of suebon and proper use of both 
lumens m the tube are extremely important 
It is a ver^" common tbmg to have the tube 
passed adequately , have the pabent returned to 
his room or the ward, and discoier, the next 
morning, that the suebon has been applied with- 
out openmg the stopcock or to the wrong lumen of 
the tube There are so manv factors in the 
mechanical use of the Miller-Abbott tube that re- 
quire care that I cannot oi er-emphasize their im- 
portance 

I do not behcic that the Miller-Abbott tube 
should be used for decompression in patients m 
whom obstructions of the colon haie been 
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diagnosed Verj often back pressure in the colon 
will be sufficient to cause a perforation of the 
cecum before the tube reaches the lower ileum 

I do not belieie that the Miller- Abbott tube 
should be used in patients suspected of gangrenous 
small bowel obstruction, because these patients 
reqmre immediate operation and any delaj mai 
be fatal 

Ross Golden, MJD (Neu York Citj) I would 
hke to comment on one point in Dr Osgood’s 
paper, namely, the use of mercurj' m the balloon 
of the hliller- Abbott tube This was suggested by 
Dr F I Hams m an article published in 1944 
(A New Rapid hlethod of Intubation with the 
aiiller-Abbott Tube, JAMA 125 784-785, 
Juh 15, 1944) Before using it, I checked up 
with the Department of Pharmacologj' of the 
College of Phj siaans and Surgeons and with two 
or three of our internists about the possible dan- 
gers of absorption of metallic mercurj'' They felt 
that no danger from this source existed We 
p^omptl^ adopted it at the Presbiitenan Hospital 
m New York and since then haTC used it m at 
least 500 cases, if not more In the first case in 
which it was used, the mercury was injected bj' 
one of our younger surgeons who was particularlj 
interested in the problem of ileus In so doing, he 
broke the balloon and the mercurj was scattered 
through the small intestine No effect whatsoever 
could be observed Since then, in one or two 
other cases, a similar result has occurred I be- 
heve that we can dismiss the probability or prac- 
tical possibility at least of deletenous effects from 
metallic mercury in the small intestine 


We have found that the use of mercurj assisted 
raatenally in getting the balloon through the 
pjlorus It IS not necessary to use as much as S 
c c, we have been entirely sabsfied with2 to3c.e 
Furthermore, the weight of the mercury may be a 
handicap under certam circumstances One 
cubic centimeter of mercury weighs 13 55 gm 
and 2 c c weigh nearly an ounce As the tube is 
going through the stomach, the position of the 
patient must be such that the tip of the tube is 
pointing toward the pjlorus and such that the 
mercury falls to the distal end of the balloon If 
the position of the patient is such that the mercurj 
lies in the provimal end of the balloon, it mav 
hold the tip back and may be a hindrance I can 
recommend the use of mercury as an aid in getbng 
the tube through the pylorus 

I agree with Dr Barfen that it is well to have a 
nurse and somebody on either the Medical or 
Surgical Service particularh interested m this 
procedure At the Presbytenan Hospital we hav e 
a well tramed nurse who inserts the tube and 
superwses the case as long as the tube is in the 
intestine In a recent publication I suggested that 
in many institutions it would not be pracbcal to 
have such a nurse and that the best supervisor 
would be the radiologist because he would set 
most, if not all, of the cases This statement was 
mentioned in a review in the /rts/t Journal oj 
Medical Science The reviewer (I suspect he was 
a surgeon) had the horrors at the idea that the 
Miller-Abbott procedure should be supervised b; 
the radiologist However, I still believe the 
suggestion is good 


SUMARIO 

La Sonda de Abbott-MiUer en la Obstruccion Intestinal 


El empleo de la sonda de Abbott-AliUer 
representa un unportante adelanto en el 
diagnbstico y tratamiento de la obstruc- 
ci6n intestinal La descompresidn del in- 
testino distendido da lugar a un periodo 
mds prolongado de preparaadn preoperato- 
na y puede transformar un caso de urgenaa 
en un procedimiento elective El abvio 
de la distensidn stmpMca la mten^enadn y 
la presenaa de la sonda, por unpedir la dis- 
tensidn postoperatona y resguardar y la 
llnea de sutura, ayuda a obtener una con- 
valecenaa tranquila y merma la posibilidad 
de compbcaaones En el vdhmlo reflejo 
la sonda constituye un eleniento terapeu- 


tico en SI misma y ha logrado resultados 
bnllantes En los procedimientos quirur- 
gicos que mteresan el intestino grueso, el 
sondaje profil^ctico ha resultado v’^ahoso, 
haciendo disminuir considerablemente la 
mortalidad operatona El empleo de la 
sonda estfi contramdicado en la estrangula- 
a6n y la gangrena mtestinal, que exigen la 
mterv’^enadn cruenta mmediata, asf conio 
en las hermas extemas y las obstrucaones 
del intestmo grueso 

E\p6nese con minuaosidad la t^cnica de 
la introduccidn y manejo de la sonda a la 
vez que se desenben los procedimientos de 
diagndstico ejecutados con la introduccidn 
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de bano a travds de la sonda, y que son 
pnncipalmente utdes para determinar la 
presenaa y grado de la obstrucadn No 
hay que atenerse a ellos como indicacidn o 
contramdicacidn de la operacidn, dado que 
algunas obstrucaones totales tal vez no 
,exi]an cirugia si, durante la descompresidn, 
desaparecen los factores etioldgicos, mien- 
tras que las obstrucaones parciales pueden 
persisbr e imponer la intervenadn cruenta 
Citanse estadisticas tomadas de la btera- 
tura que indican las ventajas del procedi- 
tmento y se analiza una sene de 53 casos de 


obstruccidn del intestino delgado, en 34 de 
los cuales se us6 la sonda de Miller- Abbott 
Agrdganse las histonas clinicas de 10 casos 
El radidlogo dotado de adecuada expen- 
enaa cliruca puede cooperar con el medico 
que le envia el caso en la formulaadn de un 
diagndstico temprano de obstrucadn in- 
testinal y cuando emplea la sonda puede 
hasta partiapar en el tratanuento, van- 
ando su nusi6n de mera onentaadn roent- 
genoscdpica a responsabdidad mds o menos 
absoluta por la mtroduccidn y atencidn de 
la sonda 





Bagasse Disease of the Lungs^ 

DAVID V LEMONE, M D , WENDELL G SCOTT, M D , SHERWOOD MOORE, MD 
and CAPT A-LDOCKOVEN, USPHS 


B agasse is the name given to sugar cane 
after it has been crushed and the jmce 
has been extracted The term was origi- 
nally used m Provence, France, to refer to 
the refuse from the ohve-oil mills Ba- 
gasse disease of the lungs, or bagassosis, is 
a pulmonary disorder brought about by 
the inhalation of dried bagasse dust It is 


bagasse are tough and possess insulating 
properties, which explains its use m the 
manufacture of acoustical and thermal m- 
sulatmg buildmg boards and matenals 
More recently it has been used m the pro 
duction of refractory bnck 
Two factors are largely responsible for 
the lack of widespread information about 



Fig 1 A The bagasse is shipped from Louisiana in tightlj- compressed bales The first stage in processing 
it consists of breaking up the bales and grinding up the bagasse into smaU fibers or fine powder This process is 
estremely dusty and is a senous industrial hazard unless special precautions against the dust are taken or the bales 
are broken up under water 

The photograph IS of a bale of dehydrated 'bagasse which is much less dusty and which is said to be less hai 
ardous in handling 

B Three different forms of bagasse 1 Bagasse as it appears when broken free from the bale Notice 
it is a mixture of large fibers and very fine dust particles 2 A collection of bagasse dust which was reinovM 
from the rafters and beams in the grinding room This dust is a very light Sue brown powder 3 Dehydrated 
bagasse has most of the fine particles of dust and dirt removed leaving chiefly the larger fragments of cane 


a rare disease, with only some 30 to 40 cases 
reported m the medical literature, having 
been first described m 1941 by Jamison and 
Hopkms (8), of New Orleans 

So far as is known today, the disease 
occurs only m people who have been ex- 
posed to the inhalation of dried bagasse 
dust. Industrial engmeers have been 
aware that exposure to the dust was an m- 
dustnal haxard, but very few physicians 


bagassosis In the first place, most of the 
reported cases occurred in men who 
handled bagasse denved from sugar cane 
grown m Lomsiana, and the disease has 
been locahzed to certain communities In 
the second place, men handling or cutting 
the fimshed products have not developed 
the disease because the heat and manu- 
facturing processes destroy the fungi and 
bacteria as well as possible allergic protein, 
and the dust hazard m the modem fac- 


are cogmzant of this fact The fibers of 

1 Wrmn"tlie ilaUinckrodt InsUtute of Radiology, Washington Umversitj SchOTl of Medicine Louis, Mo , 

j/t. rionnr+mpnt of Radiologj Missoim University School of Medicine Columbia Mo Rrc^ntcd at the 
Thirt1’-s^ond^n“^ M^<^”E°^^^^ Chicago HI Dee 1~C, mc 
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Table I CoMPOsmov of Tissues of Sugar Cane* 


Constituent 

Pith, 

% 

Bundles, 

% 

Rmd 

% 

Ash 

1 68 

3 58 

1 64 

Fat and wax 

0 41 

0 72 

0 98 

Protm 

1 94 

2 00 

2 19 

Pentosans 

32 04 

28 67 

26 93 

Cellulose 

49 00 

50 00 

51 09 

Lignm 

14 93 

15 03 

17 17 


•From Browne, C A Chemical Composition of 
Bagasse Dust J Am Chem Soc 26 1221-1236 
19W 


tones has been largely eliminated These 
conditions have restricted bagassosis to the 
communities which grow sugar cane and 
process it mto sugar, such as Louisiana, or 
to the aties where the bagasse is manu- 
factured mto building board, as m England, 
or where it is used m making refractory 
bnck, as in Missoun Bagassosis also oc- 
curs m men employed m the Cuban sugar 
industry, where much dust is produced in 
handhng sugar cane at the time it is cut 
Accordmg to Manas (10) the Cuban disease 
IS identical with that mduced by the ba- 
gasse dust denved from Lomsiana cane 
In the Hawauan Islands, bagasse is used for 
fuel, m a safe manner apparently, for we 
icere unable to find reports of cases ob- 
scri'ed there 

Bagasse dust (Fig 1) consists for the 
most part of pith particles with some 
bundle and rmd fibers The chemical 
analysis of samples of bagasse vanes 
slightly dependmg upon the virility and 
agronomic factors, such as the soil, fertih- 
zer, etc Hunter and Perry (6) state that 
bagasse yields from 3 to 4 per cent ash and 
fbat 50 per cent of the ash is amorphous 
silica Also that microscopic and \-ray 
diffraction analysis of the ash jnelds 3 to 4 
per cent sihca This is an msigmficant 
amount, and even if the ash were 100 per 
cent sihca, it nould still be regarded as a 
nuisance dust Hence, it is improbable 
Ibat the minute quantit}’’ of sihca is an 
ctiologic factor m the development of ba- 
gassosis 

Table I giics tlic approximate cheimcal 
composition of the tissues of Louisiana 
purple cane on the basis of the percentage 
of drj matter, Table II gi\es tlie approxi- 


mate chemical composition of bagasse ob- 
tamed from Lomsiana purple cane 

SYMPTOMS AND CLINICAL COURSE 

The symptoms and clmical course of 
bagassosis are variable and depend largely 
on the length of exposure and the density 
of the inhaled bagasse dust A bacterial 
and mycotic exammation of bagasse is 


; II Composition 

OF Cane Fiber (Bagasse) 

Cellulose 

55% 

Xylan 

20% 

Araban 

4% 

Lignm 

16% 

Acetic Acid 

6% 


* From Brogue, C A Chemical Composition of 
Bagasse Dust J Am Chem Soc 26 1221-1235, 
1904 


diflScult because it is a complex orgamc sub- 
stance and has mixed with it dirt and fer- 
tihzer, is mvaded by bacteria, and is sub- 
jected to fermentation processes while the 
sugar cane is lymg m the open field At 
present. Dr Moms Moore is undertakang 
these studies and has cultured several 
different kinds of fungi, as well as different 
bactena, but his results are not yet avail- 
able To give a httle idea of this problem, 
Himter and Perry (6) estimated that I gm 
of the air-bome bagasse dust contamed 
240,000,000 fungal spores, and they iso- 
lated some twenty different speaes by cul- 
ture methods 

A review of the various case reports 
brings out certam characteristic features 


S.U. auuuL VJX tvjjuamc 

to the dust are required before sj’mptoms 
appear, although the tune has vaned from 
three weeks to two years ( 14) The disease 
manifests itself as an acute febrile illness 
with extreme shortness of breath, a per- 
sistent cough nuth scanty mucoid sputum, 
and a profound weakness The onset is 
insidious and gradual, for these patients 
usually do not realize that they are ill until 
they are seized by a sudden coughing spell 
and become so dj^spneic as to force them 
to rest The dyspnea is extreme The pa- 
rent described in Case I requn-ed oxygen 
for nearly tu o months He was also cya- 
notic, but as a rule cyanosis appears in 
only the most sex ere cases The usual ap- 
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pearance is that of a patient with a severe 
bronchiohtis and pneumonia 

Patients vnth long e\posures to heavy 
concentrations of the dust are cntically ill 
Among the 24 cases collected by Hunter 
and Perry (6) there were 2 deaths, a mor- 
tahty rate of 8 3 per cent, which is suffi- 
ciently high to indicate that this is an m- 
dustnal disease of a serious nature On 
the other hand, most of the patients with 
only moderate or short exposure to the dust 
m light concentrations contract a less se- 
vere form of the disease, which usually 
clears up m two to six months 

PHYSICAL FINDINGS 
AND LABORATORY EXAMINATIONS 

At the onset the fever may range from 
37° to 39° or 40° C and persist for as long 
as two to three months before gradually 
subsidmg The pulse rate is correspond- 
ingly elevated The respiratory rate is 
increased, rangmg from 20 to 40 The 
supraclavicular and mfraclavicular areas on 
the anterior chest wall may be retracted on 
inspiration Percussion of the chest re- 
veals a shght decrease in resonance The 
breath sounds are not decreased, while the 
whispered voice may be increased, depend- 
mg on whether or not areas of confluent 
consohdation have developed m the lungs 
More important are the moist crepitant 
rMes that are heard throughout both lungs 
The cardiovascular system is unaffected 
The mucosa of the nasopharynx is not m- 
jected There is no enlargement of the 
lymph nodes, and the liver and spleen are 
withm normal limits 

Durmg the acute phase of the disease m 
severe cases, the white blood coimt may 
reach 16,000 to 20,000, m the moderately 
severe cases it may run around 10,000 to 
12,000 As the pulmonary process dears, 
the number of white cells gradually declmes 
and returns to normal In the differential 
count there is a defimte shift to the left, 
ivith the polymorphonudear cells fomung 
70 to 90 per cent of the total Of speaal 
note is the fact that an eosmophiha is 
usually present The average eosinophil 
count m the 11 cases reported by Sodeman 


and Pullen (14) was 3 5 per cent In our 
Case I the eosinophils ranged from 4 to S 
per cent The red blood cells and hemo- 
globin are not affected The blood chemis 
try determinations are within normal limits 
Agglutmation tests for cocadioidomycosis, 
typhoid, etc , were all negative m our 
pafaents Repeated attempts at eultunng 
the sputum for fungi were also negative, as 
has been the expenence of most other oh 
servers Microscopic exammabon of the 
sputum did not reveal any abnormal cells 
or recogmzable fungi or spores, but small 
highly refractile bodies were repeatedly 
seen in the sputum, and these may have 
been fragments of bagasse 

Examination of sputum concentrates has 
never revealed aad-fast baolh Injections 
of the sputum mto gmnea-pigs failed to 
produce evidence of tuberculosis Unn 
alyses were always negative The sedi 
mentation rate was defimtdy derated w 
Case II, a findmg which has been reported 
by others 

RADIOGRAPHIC APPEARANCE 

Radiographic findmgs m bagasse disease 
of the lungs are largely dependent on the 
duration of exposure to and the concentra- 
tion of the bagasse dust In patients who 
receive a prolonged exposure to heavy 
concentrations of the dust an extensive fine 
punctate infiltration devdops throughout 
both lungs In our senes the most exten- 
sive pulmonary mfiltration occurred m 
Case II The punctate type of infiltration 
tends toward a nodular appearance as the 
disease begins to clear up In the begm- 
rung, the mfiltration is so dense that areas 
of consohdation develop, usually about the 
hilum and/or m the adjacent portions of the 
lungs The infiltration pattern is not suffi- 
ciently charactenstic to enable one to make 
a diagnosis of bagassosis by merely examin- 
mg the film In this disease one must fol- 
low the old dictum “There can be no 
radiographic diagnosis of bagasse disease of 
the lungs without a history of exposure to 
bagasse dust ” 

The one remarkable radiographic feature 
of this disease is that the process of pul- 



Vol 49 


Bagasse Disease of the Lungs 


559 


monary infiltration, as observed on the 
roentgenogram, is a reversible one This 
cbaractenstic distinguishes bagassosis from 
the other pneumoconioses, in which a per- 
manent fibrosis of the lung develops Ap- 
proximately two months are required from 
the tune that the disease is at its height and 
exhibits the largest amount of infiltration 
in the lungs before appreaable resolution 
can be detected on the roentgenogram 
By three months only minimal changes re- 
mam, and in five to six months the lung 
fields appear normal roentgenographically 



pathologic reports of the lung biopsies 
(Fig 2), which demonstrate ceUular debns 
m the alveoh and m the bronchioles, and 
agrees to some extent with the chmcal im- 
pression that these patients have an acute 
bronchiohtis and pneumoma This pa- 
tient (Case III) received an mtermittent 
exposure to bagasse dust for over a year, 
but on removal from contact with the 
dust, his pulmonary symptoms disappeared 
and we presume that the findmgs in the 
roentgenogram did hkewise, although a 
follow-up film was not made until a year 



Fig 2 Photomicrographs of biopsy specimens of the lung obtained by as- 
piration through a large needle in the sixth and seventh week These are the 
only pathological sections available for the study of the pulmonary changes in 
bagasse disease They are reproduced from Sodeman and Pullen (14) who 
describe a fibroblastic reaction of the interstitial tissue with small needle hke 
spicules of an irregular foreign material imbedded in the pulmonary tissues 
The spicules are not numerous Under the polarizing microscope these spicules 
rotated the plane of light and they appeared similar to particles of bagasse 
These authors point out that the alveolar cells are numerous very large, and 
possess a foamy’ cytoplasm and in some areas fill the alveolar spaces 


This penod of resolution can be well visual- 
ized by following the senal roentgenograms 
in Cases I and II, as reproduced m Figures 
3 and 4, respectively 

Patients receixnng short or mtemuttent 
i^kposure to bagasse dust in hghter concen- 
trations may develop onlj^ a fine granular 
t}pc of bronchial infiltration throughout 
Both lungs, slightly heaxner in the areas 
immcdiatelx about the hilum or, as in Case 
III (Fig 5). m the lower and medial por- 
tions of the left lung On close examina- 
tion, this t}’pe of infiltration bears a close 
resemblance to the fine lacy nctw ork that is 
soinctimcs formed by residual hpiodol m 
the ah coh This is in conformit) wath the 


later At that time, the lung fields ap- 
peared to be withm normal himts 


I'ii.iiiui.uoi' AND ETIOLOGre FACTORS 

Material for pathologic exammation is 
hmited, as only two deaths from bagassosis 
have been reported Sodeman and Pullen 
(14) were fortunate enough to obtain sec- 
tions from the lung of one patient at au- 
topsy and from another by lung biopsy 
obtamed mth a 20-gauge needle Photo- 
micrographs of the biopsy specimens are 
shown in Fipre 2 They are described 
by these authors as shomng a fibroblastic 
reaction of the intershtial tissue xvith small 
needle-hke spicules of an irregular foreign 
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matenal imbedded m the pulmonary tissue 
The spicules were not numerous and aver- 
aged 2X8 microns When exaimned 
under the polarizing microscope, they ro- 
tated the plane of the polanzed hght and, 
rmcroscopically, appeared similar to par- 
ticles of bagasse The alveolar cells were 
more numerous, were very large, possessed 
a "foamy” cytoplasm, and m some areas 
filled the alveolar spaces The authors 
summarized these observations by saymg 
that the pulmonary changes appeared to 
represent an orgamc pneumocomosis 

The exact etiology of bagasse disease is 
obscure, but one fact is certam, namely, 
that exposure to dried bagasse dust can 
imtiate a pathologic process m the lungs 
The mechamsm by which these changes 
take place and the reaction mduced by the 
bagasse remam imsolved To date, the 
disease has not been reproduced m experi- 
mental animals We have made several 
attempts to do this and are now construct- 
mg additional eqmpment with which we 
hope to be more successful 

In their study of this disease, Jamison 
and Hopkms (8) were able to grow a fungus 
from two sputum cultures on one patient, 
but they did not describe its type or 
characteristics Castleden and Hamilton- 
Paterson (1), as well as Gilhson and Taylor 
(4), failed to isolate a fungus from the spu- 
tum of their patients Others and our- 
selves have cultured vanous fungi from the 
sputum but have considered them to be 
contammants or not assoaated with the 
disease 

A pulmonary disease known as maple 
bark disease is caused by the inhalation of 
fungi which grow on dead maple trees that 
have been cut for over a year The patients 
are dyspneic, lose weight, have a produc- 
tive cough with varymg amounts of spu- 
tum, and fever rangmg to 103° F, with 
mght sweats and substemal pam The 
chmeal picture and chest roentgenograms 
closely resemble those of bagassosis, but all 
efforts to identify a sinnlar spore m bagasse 
dust have failed to date In the opimon of 
Towey, Sweany et al (15) the reaction to 
the spores was due to a local toxic effect and 


foreign body reaction combined with a 
delayed effect resembhng protem sensitiza 
tion m certam chmeal and immunological 
aspects Fawatt (2) gives a long list of 
pulmonary mycotic infections that appear 
m agricultural workers, such as hay 
workers, gram workers, stablemen, cattle 
men, etc Thus, the possibility that ba- 
gasse disease may be due to a fungus has 
some precedent m other diseases, but 
there is no clear evidence to support this 
idea at the present time 

Another possibihty is that a bactenum m 
the bagasse dust may be the matmg fac- 
tor, similar to that which appeared m the 
stamed cotton of the 1940 crop that was 
used m the Enghsh upholstenng and mat- 
tress plants where the workers were ex 
posed to high dust concentrations from the 
cotton Schneiter et al (12) exammed 
samples of the cotton and found a gram- 
negative bactenum which was the etio- 
logic factor This disease, however, re 
quired an exposure to the dust of only one 
to six hours and was characterized by a 
sudden onset with an acute phase lastmg 
twenty-four hours, untation of (he naso- 
pharynx, cough, chills and fever, with all 
the symptoms disappearing m a few days 
In this way it is qmte distmct from ha 
gassosis, m which no speafic bactenum has 
yet been isolated It was further sug- 
gested that an endotoxic-hke substance 
might be produced by the bactenum, and, 
that this, when inhaled, was the etiologic 
factor 

The first mvestigators to suspect an al- 
lergic reaction as the cause of bagassosis 
were Castleden and Hamdton-Paterson 

(1) They prepared four types of extracts 

from bagasse for mtracutaneous injec- 
tion Three patients gave positive reac- 
tions, and a group of controls who did not 
have bagasse disease gave negative results 
with the sahne extract It was concluded 
that the acute phase of bagassosis is pos- 
sibly an allergic response m the lungs to 
this antigen wnth, but more probably with- 
out, an infectix’'e element, also that the 
pathological process could be (a) a form 
of sihcosis which supenmnes upon the al- 
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lergic phase during or after the resolution, 
of the latter, {b) a response on the part of 
the lung to the crystalhne cellulose in the 
bagasse, (c) a chronic process of fibrotic 
nature occurring in tissues which have be- 
come edematous from their allergic response 
to the anbgen 

Soderaan and Pullen (13) repeated the 
tests conducted by Castleden and Hamil- 
ton-Paterson, using extracts made from 
bagasse accordmg to their directions In- 
gesbon of these extracts produced similar 
reacbons m all patients and controls, and 
the mvesbgators concluded that the re- 
acbons were an imtative phenomenon due 
to the release of histamme and did not 
necessanly indicate a sensitization to ba- 
gasse 

Allergic pulmonary disease is well 
known, such as the syndrome described by 
LofBer (9), the symptoms of which re- 
semble those of bagassosis and mclude 
cough, fever, leukocytosis, eosmophilia, 
and an elevated sedimentation rate, while 
the chest radiographs reveal transient areas 
of consohdation that appear and disappear 
rapidly Furthermore, these patients have 
attacks of asthma, only a few r^les are pres- 
ent in the lungs, and the disease clears up 
ni about a week 

From these studies, the possibihty that 
bagasse disease may be an allergic pulmo- 
nar} reaction per se or a contnbuting factor 
cannot be ruled out, but evidence m favor 
of this nen is not very strong 
Tuberculosis does not need to be con- 
sidered as an etiologic factor in the absence 
of tubercle bacilh and negative tuberculm 
tests 

In summanzmg the ebologic factors of 
bagassosis, one must conclude that it is an 
acute bronchiolitis and pneumonia due to 
bagasse dust WTiether or not tlie patho- 
logic reaction is due to fungi, bacteria, or a 
\arus associated with the dust, or to an al- 
lergic response to the bagasse or its pos- 
sible infectious agents or their products, or 
to some chemical or plij-sical property of 
the dust, or any combination of the above, 
has not been determined and is still open 
for nu estigation 


TREATMENT 

In vnew of the obscunty of the exact etiol- 
ogy of bagassosis, there is no specific treat- 
ment Most of the patients have been 
treated symptomatically There was no 
notable response among those m whom the 
‘‘sulfa” drugs were tned or m the one case 
treated by pemcdlm Oxygen has afforded 
some rehef of the dyspnea m the more 
senous cases 

CASE REPORTS 

Case I (Ftg 3) R R H , a 27-> ear-old white, 
married, firebnek worker, was transferred to this 
hospital b} ambulance on Maj IS, 1946 From 1942 
until August 1945, the patient was in the Army 
He had been overseas and had served m North 
Afnca, Sicil) , and Italy He was returned to this 
countr}"^ in 1945 and was discharged m August in 
good health 

In Januarv of 194C he started workmg for a fire- 
brick compan) His work consisted of breaking up 
bales of bagasse that had been shipped from Louisi- 
ana and shoveling it into a "shredder,” a machine 
that breaks up the larger bundles of bagasse and 
grinds it into a fine powder This operation was 
conducted in a room with one side open to the out- 
side but It was extremely dustj even when the 
bagasse was dampened with water or mixed with 
wet sawdust The patient usuallj wore a mask 
which covered his nose and mouth, but at times he 
removed the mask and recen ed numerous exposures 
to the dust without anj protection 

About the first of Apnl, after three and a half 
months of exposure, a dr}% hacking cough developed 
and by the middle of April the patient was dj-spneic 
on even mild exertion At that bme he expenenced 
two chills on successive nights, and on coughmg 
he brought up small to moderate amounts of foul, 
black, wraten sputum which, he said, contained 
black specks of bagasse The sputum continued to 
be of this t\’pe for onh a few da>^ and then became 
mucopurulent, containing a few specks of blood, 
it amounted to approximate!} one-third of a cup 
per da} At the same time the patient became \ ery 
weak and could hardl\ get out of bed Fever began 
at the time of the chills and persisted throughout 
the course of the illness 

On Apnl 19, the patient entered a local hospital 
and an \ rai examination was made of his chest, 
rcicalmg an extensile bilateral infiltration of both 
lungs, which was desenbed as a "snow storm ’ He 
remained m the hospital about one month, dunng 
which tune he recen ed penicillin and oxigen, but he 
continued to become weaker The dulls and feier 
persisted and he had profuse night sweats His 
weight decreased from 100 to 130 pounds On 2vla} 
18 1940 he was transferred to this hospital for 




Fig 3 Case I Typical course of acute bagasse disease of the lungs shoinng the changes that talc 
place in the lung o\ er a period of approximately six months 

A The pre-employment film vrhich iras considered to be normal 

B Film made approximately one month after the patient became acutely ill follomng a period of 
three and a half months of exposure to bagasse dust Vote the symmetrical distribution of the small 
punctate areas of pulmonary consolidation and the peribronchial thickening in both lungs The greatest 
change is about the hila and in the middle thirds of both lungs The initial film made in April lO-lh iras 
not arailable for reproduction but appeared approximately the same The patient ivas extremely ill and 
required continuous oxygen therapy [Legend continued on opposite page J 


562 



VoJ.49 


Bagasse Disease of the Lungs 


563 


further stud) On admission he had a temperature 
of 39 3° C , pulse 104, respirations 24, and blood 
pressure 110/78 He was dyspneic and orthopneic 
He appeared acutely and chronically ill and was re- 
ceiving continuous nasal oxj gen He did not com- 
plain of pain He was not cyanotic 

Examination of the chest reyealed marked re- 
traction of the chest wall in the supraclayicular areas 
on inspirabon The percussion note was duU oyer 
the enbre thorax Tactde frermtus was unchanged 
The breath sounds were loud, and many dry and 
coarse rdles were heard in all areas The whispered 
and spoken yoice sounds were somewhat diminished 
The heart was within normal limits The rhythm 
was regular and the soimds were of good quality 
The abdomen was slightly distended , the liyer was 
slightlv enlarged, the edge of the spleen could be 
felt No other findings were obtained on physical 
examination 

The reports of the blood studies were as follows 
red blood cells 5,000,000, white ceUs 18,150, 
hemoglobin 13 5 gm , differential count, basophils 
0 , eosinophils 8, juyemles 3, stabs 7, segmented 
pol)'morphonuclears 67, lymphocytes 11 The 
sputum was white, frothy, and mucoid On micro- 
scopic exarmnation it was reported that seyeral re- 
fractile bodies were seen, but no one was able to 
identify them Repeated exammations of concen- 
trated sputum specimens were aU negatiye for aad- 
fast bacilli Repeated cultures of the sputum were 
negative for fungi and contained only those organ- 
®ns that are usually present Urinalyses were aU 
'bthin normal limits The blood Kahn reaction was 
negative A culture of the blood failed to grow any 
Organisms Blood chermstry analysis, including the 
'ctcrus index, was within normal limits 

Shin tests were made with l,CH10-unit extracts of 
^veral molds, indudmg aspergdlus, which gave 
immediate negative reactions A skin test for coc- 
cidioidomycosis with 0 1 c c of 1 1000 dilution was 
Illative at both twenty-four and fort) eight hours 
The electrocardiogram was within normal limits 

By the first of June the patient began to feel 
better His temperature dropped to normal The 
respirator) rate decreased A chest film made at 
Bus time rev ealed the same tv pe of miliary mfiltra- 
bon throughout both lungs, but to a less extent 
than the original film made at the time of his ad- 
mission to the first hospital in April It was neces 
®cr) to keep him supported with oxygen, as other- 


wise he became very dyspneic and was troubled by 
a constant cough His extreme weakness persisted 
He was treated symptomaticaUy, and pemcilhn was 
contmued empirically through June 6, but it is 
doubtful if it was effective m the treatment It was 
used because the patient was seriously lU and his 
clinical picture suggested a pneumonia or pulmonary 
infection The white blood count had now dropped 
to about 13,000 

By July 5 the patient was able to get along with- 
out oxygen and to be up in a wheel chair Only a 
few rAles persisted throughout the lungs He was 
coughing less and was gaming back his strength 
The vital capacity vv as determmed at this tune and 
amounted to 1 8 liters, which was about 42 per cent 
of normal This increased to 2 0 liters by July 11, at 
which time the patient was discharged He re- 
turned to his home and continued to gain strength 
The non-productive cough persisted, and on Oct 7, 
without any apparent reason, he coughed up about 
a cupful of bright red blood He was sent back to 
the hospital on Oct 27 for a bronchoscopic examina- 
tion This was done by Dr A C Stutsman, who 
was unable to find any bleeding point or soiuce of 
the hemorrhage He mentioned that the bronchi 
appeared to be thickened and grayish in color, 
with slight injection of the mucosa A small amount 
of seromucoid secretion was present in the mam 
bronchi The vital capacity was retested and had 
now increased to 3 liters The venous pressure was 
108 mm of saline The cuculation tune (arm to 
tongue) was 15 seconds with decholin 

Case II (Fig 4) E L , a 42 year old married 
colored laborer, had worked for the same bnck 
company as the man reported in Case I His family 
history and past history are irrelevant From 
August 1943 to Feb 29, 1944, he worked in the dry 
press department where he was subjected to hght 
exposure to silicate dust with very minimal free 
silica He was discharged because of absenteeism 
On Apnl 4, 1944, he was rehired and worked in the 
insulation department, where he was exposed to 
ground dry bagasse dust until June 29, 1944, an 
exposure of eleven weeks He had no previous his- 
torv of any respirator)^ condition or pleunsv and 
had never been sick before this present illness 

In the middle of Ma) 1944, this man experienced 
an acute coughing and choking sped in the company 
cafetena He also noticed that he was somewhat 


C The heavy areas of consolidation have undergone partial resolution Note the fine granular shadows 
that correspond to consolidation in the air sacs of the lungs The patient was now feeling better hut ,t 
"as necessary to keep him supported vnth oxygen ® 

D This film was made two weeks after discharge from the hospital and shows practicallv cnmnloto 
resolution of the miliary consolidation in both lungs The patient vvas now able to L upTndVbo^but 
"as still weak and coughing r" auuuu out 

n On Oct 7 this patient coughed up a cupful of bright red blood A bronchoscomc r, i j 

to reveal the bleeding point or source of the hemorrhage The bronchial mucosa ann^r^Tt ^^'’ed 
and free of any cxcessiv e secretion The vntal capacity had increased to 1 1vors normal 

nun of saline and the circulation time was 15 seconds with decholin The natient 

"nthin a few months was doing light work uccnoiin t He patient had gained weight and 



Fig 4 Case II Typical pulmonary cliangcs in bagasse disease of the lungs ^nth ultimate resolution 
A The patient had been lU for two months pnor to taking of this film Note the bilateral in\oI\’e- 
ment of the lungs greatest about the hila Areas of consolidation arc present in the adjacent areas of the 
lungs The characteristic features are the small patchy areas of consolidation in the smaller di\ isions of 


the lobules . 

B Definite resolution began to take place within the next ti\o necks although tne patient only 
broueht up small amounts of clear mucoid matena! He n*as non beginning to feel wttcr but iras still 

conhnued on opposUe page J 
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short of breath on exertion and realized that it was 
more difScult for him to do the manual labor that 
was required in his job Shortly thereafter, he con- 
sulted a pnvate physician, who had x-ray films made 
of the chest These revealed an extensive mihary 
t)-pe of mfiltration throughout both lungs, with areas 
of conglomeration and consolidation immediately 
about the hila Fever was noted at this time 

On July 24, 1944, the patient was admitted to a 
samtamim Upon adnussion it was reported that 
he was dyspnac, with a temperature of 99 2° F , 
pulse IIG, and respirations 28 He had lost about 
25 pounds in weight It is interesting that he 
thought his lUness had developed gradually over a 
penod of several months He had repeated night 
sweats He described the onset as characterized 
by cough, pain m the chest, and the spittmg up of 
some blood, accompanied by chiUs and fever, with 
shortness of breath and a gradually mcreasing weak- 
ness 

On physical exarmnation the patient appieared 
to be m a fair state of nutrition The heart was 
withm normal limits, but the rhythm was irregular 
Blood pressure was 120/94 Many fine crepitant 
rdles were heard over both lungs The breath 
sounds were increased, as was the whispered voice 

Repeated sputum examinations were negative 
for aad fast bacilh The blood Kahn reaction was 
negative. Guinea-pigs were moculated with the 
sputum on Aug 10, 1944, and agam on Oct 21, 
1044 Both animals were sacrificed, autopsied, and 
Were negative for tuberculosis The sputum was 
also cultured and was negative for fungi On July 
^ 1 1944, the vital capaaty had fallen to 2 35 liters 
The sedimentation rate was 22 Urinalysis was 
within normal limits 

From the time of his adnussion to the hospital 
until the middle of August, the patient had a fever 
■wnging from 98° to 101 ° F He was treated sympto- 
niatically and on about the same regime as patients 
With tuberculosis m the sanitanura He gradually 
iniproied, the sputum became scant, and there was 
**guin in strength and weight On Feb 4, 1945, ap- 
proximately seven months later, he was able to be 
discharged The infiltration in the lungs, as demon- 
strated in the chest films, graduallx cleared 

On Alay 25 1945, the patient returned for a 
nheckup At that time he had no sputum, no cough, 
no chills, and no fex er He had nearly regained his 
strength He had done no work since leaving the 
nospital and had been conimlesang at home Chest 
films at this time rexealed onlx coarse markings, 
'rith little residue of the initial infection 


Case III (Fig 5) O G , a 30-year-old white 
married laborer presents an mterestmg case, as he 
had only moderate pulmonary involvement as 
demonstrated roentgenographically He gave a 
history of the usual childhood infections, as well as 
pneumoma In 1941 he had a duodenal ulcer which 
contmued to cause him trouble intermittently’- to the 
time of admission During the x-ray examination of 
the gastro-mtestinal tract the chest was observed 
fluoroscopically and was reported as negative 
Early m 1944 he contracted undulant fever from 
whicii he recovered uneventfully 

Prior to his employment at the bnck company, 
the patient worked for a year and a half m a coal 
mine From 1939 to 1943 he was employed by a 
firebrick company m a position where he was ex- 
posed to moderate dust concentration of silicates 
Late in 1943 he was transferred to another depart- 
ment, where he received intermittent expiosure to a 
fairly heax’y concentration of bagasse dust for about 
one year At the end of that time, late 1944, he 
suffered from a cough which was non-productive, 
complamed of slight substemal pam, was dyspneic 
on exertion, and felt weak He contmued to work, 
and his record shows that throughout his entire 
penod of employment he never lost a day from sick- 
ness He consulted a phy’siaan on Sept 18, 1944, at 
which tune a chest film was made This physiaan 
reported exaggeration of the hilar markings, with a 
diffuse pulmonary’ fibrosis and a dissemmated pul- 
monary’ infiltration throughout both lungs of an un- 
usual type The physician requested a more com- 
plete history xvith reference to dust and respuatory 
hazards Ibe patient was then transferred from the 
plant and given a position as a clerk, where he no 
longer was exposed to dust His sy’mptoms con- 
tinued, and on Oct 19, 1944, stereoscopic films were 
made of the chest and were interpreted as demon- 
strating a pneumoconiosis 

The symptoms gradually disappeared and the 
patient s strength increased Another chest film 
was made on Sept 22, 1945, when the radiologist 
reported that the punctate infiltration in the lung 
fields was much less evident and that the pulmonary 
mfiltration xvas of a reversible type, and agam re- 
quested that a detailed study be made of the dust 
exposure to xxhich this man had been subjected 
The subsequent review of the dates of this pa- 
tient s exposure to the silicate dust and later to ba- 
gKsc dust, xwth the dex elopment of his pulmonary 
illness and the reversible changes in the lungs as 
demonstrated on the roentgenograms, was the first 
suggestion that this was a case of bagasse disease of 


C Small areas of pulmonary infiltration and peribronchial thickenimr remain ,n Enti. i. 
marked improvement Cough was now non productive and there wm no fever nr an, ^ ^ despite 

D Approximately eight months after the development of the d^ease the hmt ^ symptom 

ZnnA complained of weakness Ja shortness ^fSh bu" xva^fa^reVoir" 


ance 


ound """ out able to be up and 

ice The patient felt w ell and w as able^rgVabom WouUnc“dmiw ^ ^ regained them normal appear- 
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Fig 5 Case III Typical case of mild bagasse disease of the lung induced by intermittent exposure to a light 
concentration of bagasse dust over a penod of one year 

A After nearly a year of intermittent and bght exposure to bagasse dust, this patient began to complain of a 
non productive cough, \nth weakness, sbght substemal pain and shortness of breath on exertion He contmucd 
to \\ ork and throughout his entire penod of employment never lost a day from sickness This film vras onginally 
reported as showing exaggeration of hilar markings, with a diffuse pulmonary fibrosis and a disseminated pnl 
monary infiltration of both lungs of an unusual type The physician (D L ) requested a full history inth reference 
to dust exposure and respiratory haiards The man was then transferred to a depsudment free of bagasse dust 
B Approximately one > ear later, this man was re-examined because of the findings noted above The radi 
ologist non reported that the punctate infiltration in the lung fields was much less evident and that the pulmonary 
infiltration was of the reversible type and consequently was something unusual and not a typical pneumocomosis. 
This observation was the stimulus for an intensive check-up on the patient s exposure to various dusts and led to 
the mcmnination of bagasse dust 


the lungs This was the first patient that had been 
recognized as hanng the disease in this community 
and focused our attention on this industnal hazard 
Todaj this patient is well and symptom-free His 
chest film is well withm normal limits 

CONCLUSIONS 

1 Inhalation of bagasse dust, denved 
from sugar cane after it has been crushed 
and the juice extracted, incites a pathologic 
process m the lungs which has been termed 
“bagasse disease of the lungs,” or “ba- 
gassosis ” 

2 Information concemmg bagassosis 
should be dissemmated because bagasse is 
bemg used more extensively m the manu- 
facture of thermal and noise-msulatmg 
bmldmg matenals and m the manufacture 
of refractory bnck As such, it consti- 
tutes a senous industnal hazard unless 
properly handled 

3 Pulmonarj^ changes mated by the 
inhalation of bagasse dust consist m a dif- 
fuse infiltration and consohdation, an acute 


bronchiohtis or pnemnoma, that is similar 
to that seen in pneumocomosis but in one 
respect is greatly different It is a rever- 
sible reaction, with the process undergoing 
resolution and the lung regainmg its normal 
appearance on the roentgenogram 

4 The exact etiologic factors in bagasse 
disease of the lung are as yet unknown, and 
this problem is still open for mvestigation 

5 Three cases of bagassosis are re- 
ported, mcluding a discussion of the symp 
toms, physical findings, laboratory reports, 
and climcal course 

Wendell G Scott, M D 
-1952 Alarj land Ave 
St Louis Mo 
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DISCUSSION 

Capt A Link Koven, TJ S P H S As pointed 
out, the exact etiology of bagasse disease remains 
obscure At least, we may conclude that bagasse 
may enter the alveoli and initiate a fibroblastic 
reaction and that by digestion and absorption, 
through the activity of cellular response, these 
changes are removed and a normal functiomng 
lung (clear on x-ray examination) remains In 
view of the obscurity of the etiologj^ of bagassosis 
and the lack of speafic treatment, chief reliance 
at present is in the provision of a dust-free en- 
vironment, introducing either proper exhaust 
ventilation and water spray or a change to a wet 
method of collecting and breaking the bales 

Because of the industnal importance of the 
properties of bagasse, its use wiU extend to other 
purposes It can be anticipated that the inci- 
dence of bagasse disease of the lung will increase 
The U S Pubhc Health Service is interested 
in promoting practices that will prevent this 
disease and also in determimng its exact etiology 
The small number of cases that have been 
recognized and described does not necessarily 
mean that the number of cases of this disease is 
limited On the contrary, the comparatively re- 
cent recognition of this entity and the lack of its 
differentiation from several other similar diseases 
have nummized its real incidence and significance 
It is of importance that the nature and diagnostic 
features of bagassosis be made widely known 
among industrial physicians and roentgenologists 


SUMARIO 

Bagazosis Pulmonar 


La mhalaci6n del polvo del bagazo que 
^eja la cafia de azucar despufe de tnturada 
) pnvada de su jugo, eY^oca un proceso pa- 
tol6gico en los pulmones, que ha recibido el 
Bombre de bagazosis pulmonar o neumo- 
Lagazosis 

La patologia pulmonar provocada por la 
Bihalacibn del polvo del bagazo consiste en 
■Bfiltracidn y hepatizacidn difusas y bron- 
fiuiohtis 0 neumonfa aguda, semejante a la 
obsen'^ada en la neumocomosis pero muy 
distmta en un sentido, pues se trata de una 
Fcacadn reversible, en que el proceso e\- 
Pcnmcnta resoluadn y el pulmdn recobra 
5U aspecto normal en la radiografia 
No sc conoccn todavfa con exacbtud los 


factores etioldgicos de la bagazosis pul- 
monar, y el problema estd aun en vias de 
mvestigaci6n 

Pres6ntanse tres casos de bagazosis, con 
una resefia de la sermologia, hallazgos 
ffsicos, mformes de laboratono y evoluadn 
cllnica 

Debe diYoilgarse la mformacidn dis- 
ponible acerca de la bagazosis, pues se va 
usando el bagazo cada vez mds en la fabn- 
caci6n de matenales t^micos y anti-rmdo 
para constmccidn, mcluso ladnilos refrac- 
tanos al calor y al mido, y en esa capaadad 
constituye un grave nesgo mdustnal a 
menos que se mampule debidamente 



Symmetrical Calcificatioii of the Cerebral Basal Ganglia 

Its Roentgenologic SignifiCcince in the Diagnosis of Parathyroid Insufficiency' 

JOHN D CAMP, M D 

Section on Roentgenology, Mayo Clinic, RocResler, Minn 


I N 1939 Eaton, Love and I (1) reported 
SIX cases m whicli symmetric calcifica- 
tion of the cerebral basal gangha was ob- 
served roentgenographicaUy In two of 
these cases there was defimte chmcal evi- 
dence of spontaneous parathjToid rnsufli- 
ciency and tetany In retrospect, our 
ongmal case, which was reported (2) m 
193S would also seem to be an example of 
this condition, although the diagnosis was 
not estabhshed before death The basic 
pathologic changes responsible for S 3 rm- 
metnc calcification of the cerebral basal 
gangha have been noted by many writers 
smce Bamberger’s (3) and Virchow’s (4) 
ongmal observations m 1855 It was not 
until 1935, however, that the first report 
concemmg the roentgenographic appear- 
ance tn VIVO was pubhshed In that 
year Fntzsche (5) descnbed the changes 
obsen^ed m roentgenograms of three sib- 
Imgs and Kasamn and Crank (6) presented 
the roentgenographic and postmortem find- 
mgs m one case None of these authors 
mentioned the presence of parathyroid m- 
suffiaency The older literature contains 
reports of seven cases of parathyroid m- 
suffiaency (tetany) m which calcification 
of the basal gangha was observed by pathol- 
ogists (7-11) In most cases the process 
was marked and, if roentgenograms had 
been made, these would probabl}^ have pre- 
sented the charactenstics of S 5 Tnmetnc 
cerebral calcification 

To date, at the Mayo Chmc, we have ob- 
served 12 cases of symmetric calcification 
of the cerebral basal gangha m which there 
was defimte :;lmical eindence of parathy- 
roid msufficiency and tetan}’- In one, the 
calcification followed a thyroidectomy at 
the age of nmeteen y^ears, m the other 11, 
the disease was of the spontaneous type 


The pathologic basis for the roentgeno 
logic changes is a colloid deposibon m and 
around the finer cerebral blood vessels, mth 
subsequent calcification of the deposits, 
which coalesce and form vascular sheaths 
and concretions (Fig 1) There is general 
agreement as to the mvolvement of the 
media and adventitia of the smaller artenes 
and the infrequency with which the veins 
are affected When the process is exten 
sive, the capillanes may be occluded but 
the lumens of the artenes are rarely nar- 
rowed (Fig 1 b) Ostertag (8) concluded 
that the deposited colloidal material occurs 
so frequently m the antenor half of the 
globus paUidus and m the dentate nucleus 
of the cerebellum that its presence to a 
shght degree, if not normal, is at least not 
unexpected A marked mcrease in the 
degree and extent of the vascular process is 
hkely to occur at any age, in either sex, and 
m response to many diseases, not all of 
which need produce neurologic s}'mptoins 
Calcium IS iways present microscopically 
to a considerable degree before it can be re- 
vealed by present roentgenologic methods 
In 5 of the 12 cases presented herevnth, de 
posits of calcium were observed roentgeno 
graphically m the deeper layers of the cere- 
bral cortex as well as in the basal gangha 
and cerebellum 

The pathologic changes ha\e been most 
extensive and therefore are most likely to 
be detected roentgenologically m para- 
thyroid insufficiency and other diseases 
characterized by' mental detenoration v itli 
or without conimlsive seizures or motor 
symptoms referable to the extrapvramidal 
system Since adequate treatment of para- 
thyroid msufficiency results in a marked 
improvement of the menta condition of the 
patient and stops the comnilsions without 


' Presented at the Thirty second Annual Meeting of the Radiological Socict> of Xorth America Chicago III 
Dec 19*16 
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Table I Clinical and Roentgenographic Data in Tu'elve Cases of Si’muetkical Calcification of the 

Basal Ganglia 


Case 

Sex 



Degree of Calcification as 

Determined Roentgenographicallj * 

■ ^Age 


At Onset of When Observed 
Symptoms at the Clinic 

Basal 

Gangha 

Cerebrum 

Cerebellum 

1 

F 

6 

27 

-h-f-t- 

0 

4- 

2 

F 

3 

15 

4-+ 

0 

0 

3 

M 

19 

42 

4-4-4- 

4- 

+ 

4 

M 

42 V 

44 

4-4- 

4 " 

4-4- 

6 

F 

0 

32 

+ 

0 

4- 

6 

M 

7‘A 

13 

4-4-4- 

4- 

0 

7 

F 

39 

42 

4-4- 

4- 

+ + 

8 

F 

7 

10 

+ 

0 

0 

9 

M 

11 

19 

4-4- 

0 

0 

10 

F 

2'A 

2'A 

0 

0 

0 




11 

4-4- 

0 

0 

11 

F 

ii'A 

28 

+ + + 

4-4-4- 

4-4-4- 

12 

F 

5 

28 

4-4-4- 

0 

4-4- 


* + = Minimal degree + 4- + + = l^Iaxinial degree 


producing roentgenographically detectable 
changes in the character of the cerebral or 
cerebellar calcification, it is apparent that 
the calcification itself is not responsible for 
the mental deterioration or con\Tilsive 
phenomena (12) 

SYMPTOMS 

The symptoms m general mclude the 
various comphcations of chrome parathy- 
roid insufllaency, namely, cataracts, con- 
vuls.ons, mental retardation, and trophic 
changes In 3 cases tetany followed an 
attack of measles Two of these patients 
were sisters, and the mother made the diag- 
nosis of parathyroid msufficiency m the 
younger one because the symptoms were 
mmilar to thosfi preiuously obsenred m the 
other In one case (Case 10, Table I), m 
a gul two and a half years of age, the diag- 
nosis of parathyroid tetany was made at 
the chmc m 1925 The I’alues for the 
serum calcium as determined on two occa- 
sions at that time were 7 4 mg and 8 4 mg 
per 100 c c Roentgenographic examina- 
tion of the skull was reported as negative 
The patient had no attacks for one month 
following treatmcxit and at that time was 
taken home Nothmg further was heard 
of her until ten years later (1935), when she 
was brought back to the dime because of 
her mentd condition Smee the ^Id did 
not hke the medication, it had been dis- 
contmued soon after her return home m 


1925 When seen ten years later, she was 
markedly retarded both mentally and 
physically, and conimlsions were occurring 
frequently The values for the serum cal 
cium on two occasions were 6 4 mg and 
6 0 mg per 100 c c The value for seruni 
phosphorus was 7 2 mg per 100 c c 
Roentgenograms of the skull revealed sjnn 
metrical calcification of the cerebral basal 
gangha Because of her condition, the 
parents sent the child to a mental hospital 
for permanent care It is interesting to 
speculate on how different the outcoi^ 
rmght have' been if the ongmal prescribed 
medication had been continued It is sig- 
nificant that m none of the 12 cases did a 
conimlsion or “attack” occur after the m 
stitution of treatment for parath}'roid 
insuffiaency Mental improvement was 
marked, and children previously retarded 
m school were able to keep up "Uth their 
classmates and some have subsequentlj 
gone to college These facts alone and the 
possibility of salvagmg even a few of the 
mentally retarded and handicapped wll 
justify the search for parathyuoid msufli- 
cienc)'^ in the presence of roentgenographic 
eindence of symmetrical calcification of the 
cerebral basal ganglia 

ROENTOnKOGRAPHIC riNDIVGS 
Sjmmetncal calcification of the cerebral 
basal gangha produces a distmctlv char- 
acteristic roentgen appearance (Fig 2) 
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^ c^ebml basal gangha 

Extent of shadows of calcification 


\ symmetncal distnbution of the shadows of calcification 



scared b> the density of the o\ erlying shadow of the bone in 6 snadow s of calcification are partially 


Considerable vanation m the degree and 
^'^tent of this form of calcification may oc- 
'^nr, corresponding to the stage of the dis- 
^nse at the time the roentgen examination 
'S made The first roentgen e\ndence of 
'^Icification consists in small, irregular, dis- 
oWe, S} mmetncally distnbuted shadows 
or increased density m the region of the 
'anous basal ganglia, especially the puta- 
’nen and caudate nucleus (Fig J) WHien 


the calc^cation is more marked, the irreeu- 
lar shadows take on a waay linear appeVr- 
H^nt r especially obvious in the 

?he T r" cerebellum and m 
the folds of the cerebellar hemispheres (Fig 
■i) As the masses of calcium coalesce the 
ora gen shadow^s become larger, denser 
and more obvious (Fig 5) Cn^nn,A I 
ccrcbeUar cataBcafon may be observf/at 
»m' stage of the d.sease, as ,vell as e"de„ce 




also\.,SS«t,^on"«'thrc“eb^^^ of cerebral basal ga l, ' 

Spontaneot^ir&J’L^u^cX"’ 




Roentgenograms revealing exten 

' ^ngba Postopen.,. xe paiathjmad 




of calcification m the deenor i 
cerebral cortex The bS ^ 
n^arked as to simuSe % It ,“T 
calcified ghoma ascuJar lesion or 

RoentgenographicaUy, n je ^ 
not to mistake the shadows of 00^?° 
m the gangha for evidence of 
The fact that the shadoirs are bilaterS^iS 
symmetric is usually suffiaent tn o t^j^ 
the possibihty of tumor of the bram jf 
there is any doubt, pneumographic studies j 


be earned out WifTi 
’ tncuJar system fU ^ 

tion of the calcium M^^''^°^”cular posi- 
tion to the site of th them rela- 

«’elIshoivn (Fm gangha iwJl be 

symptoms, there was mental 

evidence of other ee u ^°^”^^cnographic 

4 casef„fo„;i™T„' ■" 

eraphre stud.es were earned ouf 
Calaum deposits within the r-h ^ 
plexus of the JatemI venfncles 

^ are com- 
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^°Ei™o-encephalograms revealing relation of lateral ventricles to shadows of symmetrical calcifica- 
lon in the cerebral basal ganglia Spontaneous parathjrroid msufiSciency Same case as Figure 2 a and h 



taUn Roentgenograms reveahng extensive bilateral calcification of the choroid plexus This .. 

^e^for calcification in the lenticular nucleus Roentgenograms also reveal a plaque oT^cifi^Uoni^ SieTalx 


tnonly observed in roentgenograms of nor- 
persons In certam anteroposterior 
roentgenograms, the bilateral shadows of 
^ cification of the choroid plexus may sim- 
u ate calafication of the basal gangha 
owever, when roentgenograms made in 
le lateral position are examined, the dis- 
'nction between the two conditions should 
obvious, since calcification of the choroid 
plexus IS usually limited to the region of the 
Sciiu of tlie lateral ventricle, whereas calci- 


fication of the larger basal gangha will be 
well anterior to this When calcification 
of the choroid plexus exi;ends mto the tem- 
poral horn on each side, it may be difficult 
to distmguish from calcification in the 
lentiform nucleus, although this seldom oc- 
curs ivithout obvious calcification m the 
putamen and caudate nucleus as well (Fig 

previously, calafication of 
the cerebral basal gangha is not hmited to 
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Fig 9 Roentgenograms revealing symraetncal calcification of cerebral basal ganglia There are also nodules 
of calcification elsewhere m the cerebrum and massive calcification in the right lobe of the cerebellum Tuberous 
sclerosis 


patients with parathyroid insufficiency birth In one case in which the patient 
In the course of this study, examples were complained only of blepharospasm, there 
observed in patients inth a pre\aous history was no obvious cause for the presence of 
of encephahtis, tuberous sclerosis, to\o- the calcification In another case, m 
plasmosis, and mental deficienc}’’ since which the calcification was of minimal de- 
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F.g 10 Roentgen^ms T“asro"s" ‘ntncr WenHcaUwm 

tnbutcd in cerebrum, basal gangba, and 
brother had same condition 


gree, a mild hyperthyroidism and a post v 
Kahn test were the only positive c nica 

findings , 

Patients with a previous history ot en- 
cephahtis and evidence of calafication o 
Uie basal gangha m almost all ms^nces 
hadendence of other discrete areas o ca a 
fication throughout the cerebrum fFig J 
This was most obvious in infants, m w om 
the age, abnormahties of the calvarium, 
and wide distnbution of the shadows o 
calafication at once suggested a diagnosis 
other than parathyroid insufficiency 
In tuberous sclerosis, calcification of the 
basal gangha when present was always ac 
companicd by nodules of calcification else- 
where in the bram The latter predomi 
natcd (Fig 1) 

In the presence of toxoplasmosis, e 
calcification m tlie basal ganglia appears to 


after birth should assist m the proper diag- 

”°Two patients with mental deficiency dat- 
uig from birth exhibited symmetric calci- 
fication of the basal ganglia that could not 
be distinguished from that obsen^ed in 
parathyroid insufficiency (Fig 11) 
was no chmcal evidence of parath>uoid 
dysfunction in either case, and the imlues 
for the serum calcium and serum phos- 
phorus were normal 

In the course of this study two patients 
with umlateral calcification of the bas^ 
gangha of mmimal degree were obsen^ed 
In both cases the calcification was dis- 
closed by roentgenograms made routinely 
for trivial and unrelated sjmiptoms 
There was no eiudence whatever of neuro- 
logic or parathyroid disease in either in- 
stance 


'>e \cr)" extensive, tlie calcium occumng in 
arge, dense, irregular masses surpassing 
uij changes obscr\ed in paratlijTOid in- 
suilicicncy Calcification of the dentate 
nucleus IS usually verj" marked and, m ad- 
dition, multiple discrete irregular nodules 
of calcification are distnbutcd throughout 
the cerebrum (Fig 10) The age of the pa- 
tient and the cxudcncc of disease at or soon 


COMMENT 

It is emdent from this study that para- 
thyroid insufficiency is only one of several 
diseases producing a disturbance of cere- 
bral metabolism which results in the dep- 
osition of colloid material in and about tlie 
finer cerebral i essels n itli subsequent cala- 
fication The basal gangha and dentate 
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calcification m the right lo^of tL =re also nodules 

cerebellum Tuberous 


patients inth parathyroid insnffl 
In the course of this stSy, 
observed in patients with a previous 
of encephalitis, tuberous sclerosis to\!7 
plasmosis, and mental deficiency since' 


co2JjanJed°onlv^f h! 

-as no obt:u?eateTS7pr ' 

tie calcificaPon In another 

which the caJaficaPon was of nunSJl' d“ 
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12 Eaton, L M , and Haines, S F Parathyroid 
Insuffiaency with Symmetncal Cerebral Calcification, 
Report of Three Cases, in One of Which the Patient 
iras Treated inth Dihydrotachysterol JAMA 
113 749-762 Aug 26, 1939 

DISCUSSION 

Joseph C Bell, M D (Louisville, Kj ) I am 
certain that we all recognize the ver} real con- 
tnbution that Dr Camp has made this afternoon 
in the study of some diseases with cerebral mani- 
festations Many are familiar with the work re- 
ported m the literature showing a high inadence 
of degeneratn e changes in the basal nuclei in in- 
duiduals who have died from vanous causes 
IVe also know that in most of these there was no 
reason to suppose that there was any correlation 
between the symptoms presented prior to death 
and the calcification in the basal nuclei 
M\ interest in s} mmetncal cerebral calafica- 
tion dates from 1928, when I saw the films of a 


patient with this very charactenstic type of 
cerebral calcification I was not familiar with the 
cause or significance of the calcification but was 
quite certain that it was not m the choroid plexus 
nor in anj type of cerebral tumor I recognized 
its real nature and significance only after the 
work of Dr Camp and his associates was pub- 
lished An}"^ one familiar with the charactenstics 
of this particular tj pe of calcification would not 
mistake it for calcification in a cerebral tumor 
Dr Camp now makes a contribution of even 
greater significance He brings us knowledge of 
a group, small though it may be, in which there 
was no hope for recovery in the past but in which 
recovery', with the chance of leading a useful and 
more or less normal life, is now not only' a possi- 
bility but a probability It would seem to me 
that this group is larger than appears at present, 
and I believe that, if our method of examination 
13 that outlined by Dr Camp, many more than 
12 cases will be reported in the next decade 


SUMARIO 

La Calcificacidn Sun4tnca de los Ganglios Basales del Cerebro en la Insubciencia 

Paraturoidea 


La insuficiencia paratiroidea es una de 
'anas dolencias que, trastoraando el meta- 
Lolismo cerebral, da por resultado el de- 
Posito de sustanaas coloideas en los vasos 
cerebrales mds dehcados y en la vecmdad 
de los mismos, con calaficacidn subsi- 
guicnte Los patdlogos ban reconoado 
desdehacetiempo que los ganghos basales y 
cl nucleo dentado son asientos predilectos de 
dtcho proceso En la Clinica Mayo ban 
cbservado 11 casos de calcificaadn sune- 
tnca de los gangbos de la base del cerebro, 
asoaada a signos clmicos bien defimdos de 
insuficiencia y tetania paratiroideas espon- 
l^neas Dada la rareza de la insufiaenaa 
paratiroidea espontdnea y la ober\'aci6n de 


estos 11 casos de calcificacidn siixi6tnca de 
los ganghos basales, debe recalcarse la 
asociacidn de los dos estados y en todo mdi- 
viduo con insufiaenaa paratiroidea adnica 
debe hacerse un examen roentgenoldgico 
del crfineo Ademfis, hay que detenmnar 
la concentraadn del calcio s6nco para 
establecer o excluir la insufiaenaa para- 
tiroidea en todo caso en que las radio- 
grafias muestren calaficacidn sim^tnca de 
los gangbos de la base del cerebro La 
ripida respuesta a una terap6utica adecua- 
da en esos casos y la posibibdad de resca- 
tar as! a algun enfenno mentalmente 
retardado o incapaatado justifican plena- 
mente estos esfuerzos 
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I ip II i^otnlRfiiopni"'- riMaliiip •i)THiiiclricol calcifiintion of the cerebral ba'al ganglia Mental dcficicncj’ 
Mnet birtli no clinical cnilincc of paratlijToid insulTicancy 


nucleus lia\c long been rccogni7cd b\ 
pathologists as conunon sites of predilection 
for the process Because of the ranty of 
spontaneous parath)roid insulTiciciic^ and 
tlic obstreance of 11 such eases in wliicli 
syininctnc calcification of the cerebral 
basal ganglia was obscreed, I behe\c the 
association of the two conditions should be 
emphasized It is possible that some eases 
of marked cerebral calafication associated 
witli mental deterioration and con^a^lslvc 
seizures reported in the literature may have 
included a parathyroid insufiiaency w’hicli 
w'as not detected For this reason, all pa- 
tients wath dironic paratlijToid msuffi- 
aency should ha\ c a roentgen examination 
of the skull In addition, a determination 
of tlie concentration of serum calcium 
should be made to establish or exclude 
paratliyroid insuffiaency in all cases in 
which roentgenograms show symmetneal 
calafication of the cerebral basal ganglia 
The prompt response to adequate treat- 
ment in such cases and the possibility 
thereby of salvaging an occasional men- 
tally retarded or handicapped person or 
child should fully justify our endeavors 

Section on Roentgenology 
Mayo Clinic 
Rochester Minn 
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Emphysema An Early Roentgen 

Sign of Bronchogenic Carcinoma' 

LEO G RIGLER, M D , and GJERT M KELBY, M D 
Minneapolis, Minn 


T iir iNCKr:\siNG incidence of cnrcinoina 
of the Jung represents one of tlic urgent 
jirobleins facing tlie medical profession 
Wlictlicr tins increase is real or rclatne, it 
IS certainh true tliat the muiiJier of cases 
encountered seems to lie gToatcr each icar 
Surgical proa'durcs lia\c been dc\ eloped 
to such a degree tli it the mortality has 
been reduced to as Ion as o per cent m one 
senes (j), and fiee-eear sureavals after 
pneumonectonn are now m no sense rare 
'I he importance of earh diagnosis of bron- 
cliogcmc carcinoma, therefore, is sclf-c\i- 
dent For purposes of detection of the 
disease, to gi\e the evidence winch will 
lead to further investigation so that a dc- 
fmitive diagnosis mav be made, \-rav c\- 
amination is, without doubt, the oiih 
widclv applicable method 

The possibilities and limitations of the 
roentgen examination in the diagnosis of 
carcinoma of the bronclius arc well known 
and wall not be considered here We pro- 
pose rather to dcscnlic an carl) roentgen 
sign whicli has been iiisufficiciiUv stressed, 
namely, obstructive emphysema 

Although Nils Westermark (G, 7) m 193S 
first directed attention to the emphysema 
caused by the bronchostenosis accompany- 
ing bronchial tumors, it is notable and 
rather remarkable that tliere arc so few 
references to such cases m the Amencan 
literature 

Morlock (4) reported a case of caranoma 
of the left mam bronchus in which there 
was obstructive emphysema of the entire 
left lung X-ray examination showed an 
enlarged left hilum shadow Broncho- 
scopic examination revealed a new growth 
at the junction of the left upper and left 
mam bronchi 


Cohen (1) reports a case in which atelec- 
tasis and obstructiv e cmplij^sema caused by 
the same malignant neoplasm were co 
existent in the same lung The tumor was 
located m tlie mam bronchus so that the 
onfices of the upper and middle bronchi 
were coinplctcl) obstructed, while only a 
check-valve t)^^ of obstruction was pro- 
duced m the lower bronchus 

Vinson (5) states that emph)sema be- 
V ond the point of obstruction is rarely pres- 
ent in carcinoma of the bronchus He 
does, howev'cr, report tlie case of a twenty- 
nme-v ear-old man vvath caranoma of the 
bronclius nssoaated vnth emphv'sema 
V^'estermark (C) dmded the effects of 
bronchostenosis into tliree separate stages 
similar to those desenbed by Jackson (2) 
for foreign bodies In the first stage tliere 
is diminution of aeration as a result of a 
minimal stenosis Some impediment to 
the ingress and egress of air occurs and it is 
possible tliat there may be some decreased 
radiabihty of the affected lung Cases in 
this stage are difficult to detect on x-ray 
examination and are rarely encountered 
The second stage occurs when the steno- 
sis becomes of higher grade so that a check- 
vaive action takes place W^tb the dimi- 
nution of the bronchial lumen occumng 
dunng expiration, there is presented a 
much greater difficulty for the egress of air 
than for its ingress dunng mspiration As 
a result, a type of relativ’^e emphysema 
affecting the abnormal lung occurs The 
lungs may appear almost equal m aeration 
or m radiabihty m roentgenograms made 
dunng inspiration In expiration, how- 
ever, the abnormal lung retams its air while 
the normal one is deflated, causmg a strik- 
ing difference in their appearance The 

Read by title at the 
Nov 9-10 1946 Re- 


J Rrom the Department of Radiology and Physical Therapy, University of Minnesota 
rbirtv first Annual MceUng of the Radiological Society of North Amenta Chicago III 
ei^ for pubhcation in June 1947 
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the left upper lobe is clearly apparent At 
the same tune there is seen a moderate en- 
largement of the left hilum Observation 
of these two findmgs at that time might 
have lead to a suspiaon of the correct diag- 
nosis and further mvestigation would have 
been earned on five months earher than 
actually was the case 

The transition, m the left upper lobe, 
from emphysema to atelectasis is well 


on Jan S, 1945, with somewhat the same complaints, 
an \-ray examination of the chest nas made (Fig 
3, a) and interpreted as negative Shortly after 
tins an episode of fever occurred, and a diagnosis of 
left lower lobe pneumonia was made on the basis of 
physical findmgs and sjTuptoms The patient re- 
sponded to chemotherapy and apparently recovered 
to some degree On Feb 12 he experienced another 
episode of fever, pain in the left chest, cough, and 
weakness At that time he was hospitalized else- 
where and a second film of the chest was made 
This showed a mass m the left hilum, atelectasis of 



Fig 2 Case 2 Obstructive emphysema, left upper lobe, from bronchogenic 

carcinoma 

a Postero anterior view Feb 22, 1944, in deep inspiration The patient had 
no specific pulmonary sjuaptoms at this time There is a distinctly greater 
radiability in the left upper lobe The left hilum shadow is increased in size 
b Re-examination five months later Characteristic atelectasis of the left 
upper lobe is now shown The root shadow on the left is much larger than pre- 
viously There is now a compensatory emphj'seraa of the left lower lobe w hich 
has come to occupy the apex of the lung and can also be seen as an area of radi- 
abihty medial to the collapsed upper lobe 


shotvn in this instance (Fig 2, b) This 
transition occurred somewhere between 
Febmar}' and Apnl of 1944 It appears to 
hai e been associated wnth a secondary in- 
ection since the patient actually had a 
pneumococcus Tj'pe 1 pneumonia involv- 
es the lotver lobe as well as the atelectasis 
rif the upper lobe 

C.\sc 3 4 male, aged 49 was admitted to the 

nucrsiti of Minnesota Hospital March 29 1945 
e had been suffenng from a cough since 1920, 
''^h came on after an attack of influenza He had 
vijicnenccd gradual weakness, loss of energt short 
of breath and a little pain in the left lower 
V esl pjj. ), 3 (j about 20 pounds in the past five 
("onlhs On \o\ 20, 1944, the patient went to his 
auiilt phvsician for the first tunc complaining of 
Iwn in the left chest and some cough A.t that time 
Ih exaiiniiation of his chest w as made b\ 

c ])h\ sictan and no dcliiiite abnonnal findings w ere 
Hrted The patient again consulted liis ph\ stciaii 


the lower lobe, and apparenth some fluid m the 
pleural cavatj A tentatne diagnosis of broncho- 
genic caranoma was then made and the patient 
was sent to the Unn ersitj Hospital 
On entrance the ph^-sical examination showed 
exadenccs of considerable weight loss There were 
retraction of the left chest on deep inspiration, dull- 
ness on percussion, and decreased breath sounds 
Planigraphic studj was made and a mass in the 
left lung root as well as obstruction of the left lower 
bronchus was clearh delineated (Fig 3, b) Bron- 
choscopic examination March 29, 1945, showed com- 
plete obstruction of tlie left lower lobe bronchus bj 
a mass Biops\ was done and the microscopic sec- 
tion showed squamous cell carcinoma Exploratory^ 
surgerx was performed Apnl 20 1945, but the mass 
was found to lie too extensue for remoxal 

Comiuctti The onginal film of the chest 
made Jan S (Fig 3, o) was considered 
ncgatit e, but on examination it gi\ es clear 
cxndcnces to indicate the presence of a 
carcinoma of the lung There is emphy- 
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I IK ! CnsL ) Obstructnc emph}<;cma of left lower lobe from 
bronchoRcnic carcinoma 

o Poslcro-aiUcnor rotiUKcnoKrain in <lcci> in<ipiration made 
Jan 8 Mt-11 Increased radialnlitj of tin left loner lobe is shown 
There is a mnrkerl cnlarKtmciit of the left root shadow (arroir) 
h PlaniKrainmndt twomonthslatcr The mass in the left hilum 
is more ckarl) outlined (lower arrow) and the IukIi Rradc obstruc 
tion of the lower lolic bronchus is nl-o shown (upper arrow ) 



1 ig 4 Case 4 Obstnictnc einphj'seiiia null broiicliogenic cnrciiioiiia left 
a Postero anterior roentgenoRmni III inspiration made 1 cb 11 1044 as a routine 
procedure I he increased radnbilit) In n local segment of the left upper lobe can be 
faintlj made out (arrows) There is a nng like shadow just lateral to the root of the 
lung with a mo<lcrate aa-a of increased deiisitj surrounding it The latter no doubt 
IS tine to the comprcssie e atelectasis of the neighbonng lung The left root shadow is 
somewhat increased 111 size 

b Postero anterior roentgenogram made June 24 The left side onlj is shown 
The area of emphjsemn is still present (arrows) There is some beginning atelectasis 
111 the lower lobe The enlnrgeal root shadow is more apparent 
c Postero anterior roentgenogram, left side oiih made Jtil} G Atelectasis « 
now present m the whole lower lobe and ineoleang that portion of the upper lobe 
which wnsprc\aonsI> cmphjsematous The transition from emphj’scnia toatelecta 
SIS IS w ell show n here 


sema of the left lower lobe aud a fairly 
good-sized mass is present in tlie left hilum 
The increased radiabiht}^ of the left longer 
lobe IS difficult to delineate, since tins man 
had a considerable emphysema of both 
lungs, related, no doubt, to a long-stand- 
ing process, present for fifteen years 
Films in expiration at that time very likely 
would have accentuated the increased radi- 


abihty of the left lung and perhaps given a 
more distinctive clue to the diagnosis 
The change over from emphysema to 
atelectasis W’as w'ell dehneated m the van 
ous roentgenograms The demonstration 
of tlie mass in the mediastinum and the re- 
sulting obstruction of the bronchus iras 
effectively made by means of plamgrap y 
(Fig 3, b) 
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Fig 6 Case 5 Carcinoma right lower lobe bronchus, with ob 
structive emphysema and atelectasis 
a Postero anterior roentgenogram m deep inspiration The 
lungs, heart, and diaphragm appear approximately normal except 
for an area of density at the right base in the cardiophrenic angle 
suggestmg a local area of dimimshed aeration or atelectasis 

b Postero-antenor roentgenogram in moderate expiration 
On the left the diaphragm has ascended m normal fashion, the 
heart being displaced somewhat to the left side The distinct dif- 
ference m radiabdity between the right and left lungs is now 
shown the right lung being more radiable than normal in expira- 
tion The area of atelectasis remams the same The effect of in- 
spiration and expiration m demonstratmg the obstructive emphy- 
sema IS well shoivn 


Case 4 A male, aged GG, was admitted to the 
Minneapolis General Hospital because of alcoholism 
and mental deterioration, June 28, 1944 He was 
suffering from weakness and some epigastnc pain 
He appeared dehydrated and malnounshed The 
sedimentation rate was elevated There was a sec- 
ondary anemia The physical and laboratory find- 
ings were otherwnse negative A roentgen exarmna- 
tion of the chest had been made upon a previous 
admission on Feb 11 (Fig 4, a) and thought to be 
negative Re-examination of the film however, re- 
xeals a local area of increased radiability m the 
middle portion of the left lung with a slight zone of 
density around it A second examination, June 24 
(Tig 4, b), re\ ealed a generalized increased radiabil- 
lU of tlie left lung denotmg emphi'sema F ilm s 
were not made in expiration, but the emphysema is 
\ isible e\ en in inspiration About twelve davs later 
a third examination (Fig 4, c) showed a massive 
atelectasis of the left lower lobe indicating the con- 
icrsion of a partial obstruction to a complete ob- 
struction The patient gradualh became weaker 
and died 

4utops\ rc\ ealed a bronchogenic carcinoma fill- 
ing tlie left main bronclius but obiaoush onginat 
mg in the left lower lobe 

Comvtcul Here again, earlier recog- 
nition of the process might have occurred 
if a film had been made m expiration so 
tliat the emphysema would have been more 
apparent The rapid cliange over from 
emphysema to atelectasis is well demon- 
strated 


Case o A female, aged G9, was first seen on Dec. 
15, 1945 For about twelve months previously she 
had had a dryy imtating cough with some stndor 
At vanous times she had also expenenced hoarse- 
ness, dyspnea on e.\ertion, and mild orthopnea 
She had lost about 20 pounds dunng the past y'ear 
and a half There were no other symptoms On 
physical examinabon the respmation had a stndor- 
ous quality' There were some respiratory' lag, dull- 
ness and impaired breath and voice sounds on the 
right side ItTieezing rhonchi were heard over the 
right lung Occasionally the cough wras productive. 
On fluoroscopic examination there was found a dis- 
tinct diminution in the movement of the diaphragm 
on the right side, which remained low during e.xpira- 
tion, while the left diaphragm elevated itself Clear- 
cut signs of emphysema in the right upper area 
could be made out, and some evidences of atelectasis 
or decreased aeration m the right lower Films con- 
firmed this finding (Fig 5, a and 5, 6) Planigrams 
were then made and a defect in the nght mam bron- 
chus arising apparently 2 cm from the canna could 
be made out This appeared to occlude the lower 
lobe bronchus almost completely but only partially 
obstructed the upper lobe The possibility of a 
benign tumor was then considered Bronchoscopy 
was done Dec 21, and bronchography at the same 
time An ulcerating lesion could be made out 
bronchoscopically at the canna, e.\tending down the 
nght mam bronchus The onfices of the nght 
upper and middle lobe bronchi appeared open, 
although tlie ulceration extended down toward these 
areas Granulomatous lesions, however, reduced 
the lumen of the nght mam bronchus to approxi- 
matelv one half its norm These granulomatous 
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lesions c\tcndccl down into the onficc of the lower 
lobe bronchus and almost complctch occluded it 
There was howcier, still some ojKUiinjt in the 
umen of the nglit lower lobe bronchus On bron 
cliogrnphi a defect in the loner lobe bronchus could 
be clearK made out jiist at its bifurcation There 
seemed to be some compression of the lumen of (he 
upper lobe bronchus and the mum stem bronchus 
apparenth from an extnnsic mass Biopsi of 
the granulomnlous imtenal showed a t\ pical bron 
clioRcnic mreinoma of the small cell t\ pc 


mam bronchus producing emph3'sema, with 
almost complete obstruction of the nght 
lots er lobe bronchus producing marked de- 
crease in aeration The findings were first 
obsers'ed dunng routine fluoroscop)^ of the 
clicst. although the symptoms pointed 
somesshat in this direction 
Tss'O other cases should be added to this 
categor}' although they stall not be de- 



I iR 0 Circuioina of the left mam bronchus with atelectasis of lower 
loin, and cmpti> se Ilia of up)iir IoIm. Cast of Pr T Berman Aliami 
Btaeli I lorala 

0 Ant tropostenorroenlRcnoRTam, supine posit ion m decpmspnation 
Iiicrcastd dtnsitj of the heart on the left side and dciisitj extending be 
)ond It indicate an ntck<taMS of the lower lolx;, as well as a tumor in 
llie lung root There is a moderate increase in radmbilit> in the left up 
per lolic the difference lictwccii the two lungs being apparent cxen dunng 
inspiration Jsote the mass of enlarged hmph nodes in the nght peri- 
tracheal area 

1 / ^ntcroposlcnorrociUgciiograin supine position in deep expimtioii 
The diaphragm has ascended on the nght The radiabilitj of the nght 
lung has dnninishcel, as is nonnal m expiration The heart is displaced 
shnriil) to the nght side The atelectatic left lower lobe is axposed bj the 
displacement of the heart The much greater mdiabilitj of the left up 
per lobe ns compared to the right is cicarh apparent indicating the ob 
stnictn e tmplij semn of the upper lobe w Inch was due to partial obstruc- 
tion of the left upper lobe bronchus The ntcicctnsis of the lower lobe 
was due to complete obstruction of tins bronclius bj the same carmnoma 
The effect Oi inspiration and expiration in demonstrating the findings in 
the lungs IS well brought out 


Because Uie ulceration extended up into the ca 
rma, surgerj was not done Some radiation was 
gixen with apparenth some relief tcmporanlj 
An acute episode later dc\ eloped, possibh related 
to the irradiation Since then the patient has been 
lost sight of 

Comment In this case tfie \-ray findings 
are relatively minimal e\cept for the ob- 
structive emphysema of the nght lung, 
which IS combined ivith some begmning 
atelectasis of the lower lobe Thus we 
have the partial obstruction of the nght 


senbed in detail One of the patients is 
a miner ivho was being examined annually 
because of the possibility of sihcosis On 
the last routine exammation, made a httle 
over a year before his entrance mto the 
Umversity Hospital, restudy of the films 
showed a distinct emphysema of the nght 
upper lobe This film was made in deep 
inspiration and the findings are so shght 
that it is not possible to reproduce them, 
but we were satisfied on mdependent ex- 
anunation that actual emph3rsema existed 
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at that time lATien the patient came to 
the hospital, evidences of atelectasis were 
already present and a defimte obstructive 
tumor of the nght upper lobe bronchus was 
made out both by bronchography and 
planigraphy This proved to be a bron- 
chogenic caranoma 

A final case likewise iviU not be described 
m detail We are indebted to Dr T M 
Berman of hliami Beach, Flonda, for the 
pnvilege of reporting it The patient was 
proved to have bronchogemc carcmoma on 
the left side, the tumor produang emphy- 
sema and atelectasis in the same lung 
simultaneously The inspiratory roent- 
genogram (Fig 6, a) shows extensive den- 
sity m the left lower lobe, representing an 
atelectasis of considerable degree- The 
aeration of the left lung above this and of 
the nght lung appears almost equal , there 
may perhaps be a shght degree of mcreased 
radiabihty on the left side A roentgeno- 
gram m expiration (Fig 6, b), however, is 
very illuminating tVhile the atelectasis 
in the lower lobe remains about the same, 
the upper lobe appears far more radiable 
than the opposite lung The mediastinum 
has moved well over to the nght side and 
the nght diaphragm is elevated The left 
remains the same This is typical of an 
obstructiie emphysema and m this case 
was due to a tumor which completely oc- 
cluded the lower lobe bronchus and pro- 
truded sufficiently into the lumen of the 
upper lobe bronchus to produce a partial 
obstruction with obstructive emphysema 
in the phase of expiration 
The value of tlie roentgenogram in ex- 
piration IS again delineated in these two 
cases In the first the diagnosis might 
have been suspected a }ear before it was 
made if an expiratorj film had been made 
In the last case the sinking difference m the 
appearance of the emplij sematous lobe m 
inspiration and expirabon is nell brought 
out (Fig 0) 


SUMMARY AND CONCLUSIONS 

Obstructive emphysema is an early sign 
of bronchogemc carcmoma resultmg from 
partial obstruction of a bronchus by the 
tumor 

It IS best demonstrated by roentgeno- 
grams or fluoroscopic exammation made 
dunng expiration The transition from 
emphysema to atelectasis as the tumor 
grows and completely obstructs the bron- 
chus may be readily determined by re- 
peated roentgen exanunation 

Five cases are reported m detail and two 
partially to illustrate the importance of 
these observations 

Patients suspected of bronchogemc carci- 
noma but without frank roentgen findings 
should always be exammed in expiration 
as well as inspiration 

Careful study should be given to minor 
differences in radiabihty of the two lungs 
to determine whether obstrucbve emphy- 
sema is present Such a finding should lead 
to further investigation by bronchography, 
plamgraphy, and bronchoscopy 

University of Minnesota 
Minneapolis 14 Minn 
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SUMARIO 

Enfisema Signo Roentgenoldgico Temprano del Carcinoma Bronedgeno 


El enfisema obstructivo constituye un 
signo temprano del carcinoma bronedgeno, 
ocasionado por la obstruccidn parcial dc un 
bronqino por cl tumor Sc observa mejor 
cn los roentgenogramas o cxAmcncs 
rocntgenoscopicos cjecutados durante la 
e\piraci6n Por medio dc examcncs rocnl- 
gcnoldgicos rcpctidos puede determmarse 
facilmenlc la transicidn del enfisema a la 
atclcctasia a mcdid.i que cl tumor crcce y 
obstniyc complelamentetl bronquio Dcs- 
cribcnsc emeo casos mmuciosamcnte y dos 


parcialmente para demostrar la impor- 
tanaa dc cstas obscn’aciones 

A los pacicntcs cn que se sospecha cara- 
noma bronedgeno y los hallazgos radio- 
Idgicos no son termmantes, debe exammdr- 
sclcs sicmpre durante la cxpiracidn as! como 
la mspiracidn A fin dc determmar si 
CMSlc enfisema obstructivo, hay que estu- 
diar cuidadosamente las pequefias diferen- 
cias cn radiabihdad dc los dos pulmones 
Un liallazgo dc esa naturalcza debe instigar 
nuevas mvcstigaciones broncogrdficas, 
planigrdficas, y broncoscdpicas 





Roentgenologic Study of the Small Intestine 

I Neoplastic and Infiammatory Diseases' 

FHED J HODGES, M.D , B WAYNE BUNDLES, M D «, and JOSEPH HANELIN, M D 


N O PHYSICIAN can long engage in the 
practice of medicine without be- 
coming impressed by the fact that com- 
plaints variously related to the ahmentary 
tract are commonplace and diverse More 
often than not, when radiologic consulta- 
bon IS arranged, no convmcmg explanation 
for the patient’s symptoms is manifest at 
the fluoroscope or m supplementary roent- 
genograms It has been the uniform ex- 
penence of many radiologic groups who 
examme large numbers of persons each 
year, in search of demonstrable signs of 
gastro-mtestmal disease, that dependable 
x-ra^^ evidence of significant abnormality is 
to be expected m no more than 25 to 30 
per cent of all patients whose digestive 
complaints have brought them to the radi- 
ologist for diagnostic consultation In 
most of the cases where no abnormahty can 
be found, the presentmg symptoms are of 
such a nature that it is sufficient for the 
radiologic exammation merely to exclude 
unhkely lesions In other cases, however, 
there may be persistent, annoymg, and 
even incapacitating symptoms arising from 
abnormalities which routme procedures 
may fail to uncover Negative reports 
from tlie roentgenologist often result m lost 
opportunities for therapy Harm may fol- 
low the all too frequent impeachment of 
the patient’s psychiatric mtegnty 

Gross pathologic lesions of the esopha- 
gus, the stomach, and the colon are recog- 
nizable with a high degree of accuracy bj’’ 
able roentgenologists ivitli or without the 
adiantagc of leading chnical information 
In otlicr words, if digestive tract symptoms 
are produced bj such lesions as peptic 
ulcer, gastnc or colonic neoplasms, ulcera- 
ti\e colitis, and tlic like, recognition and 


accurate diagnosis of the underlymg cause 
of the patient’s complamts may be antia- 
pated -with reasonable confidence on the 
basis of x-ray findings Disorders of the 
small intestine, on the other hand, produc- 
mg motor or absorptive disturbances, wiU 
be as consistently overlooked unless chmcal 
acumen is exercised and diagnostic efforts 
are properly directed 

Ordmanly employed procedures in the 
roentgenologic search for alimentary tract 
disease are centered to an overwhehrung de- 
gree upon the proximal three feet and the 
distal five feet of the tube, those portions 
which experience has taught harbor the 
great bulk of x-ray recognizable abnormah- 
ties By and large, the longest portion of 
the gastro-mtestmal tract, beginmng at 
about the hgament of Treitz and extending 
to a point within 12 to IS mches of the cecal 
junction, is scrutinized, if at aU, in a most 
desultory fashion by most of us who are 
engaged in gastro-mtestmal diagnosis It 
IS necessary to bear m mmd that, despite 
its many and spectacular achievements as 
a demonstrator of disease processes, the 
x-ray approach to diagnosis is by no means 
ommpotent Dependent, as he most cer- 
tamly is, on the observation of form and 
motion of the gut waU, the roentgenolo- 
gist — and the physicians who call him in 
consultation — must remember that a great 
many dexnations from normal can exist 
Avhich do not produce roentgenologically 
recogmzable signs It is thoroughly pos- 
sible and entnely probable, on the other 
hand, that mild and grave disorders not 
now recogmzed can be readily discovered 
by increasing the scope and versatility of 
gastro-mtestmal x-ray diagnostic pro- 
cedures 


Ch.^go 1,1 \o. 9-10 19, S S..b,n.tt^, Amenca 

^ Since Jub 111. attached to the Dcpartn.cnl of Mcdicnc. Duke Un.^crs.t> School of Medicine. Durham, 
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A I " *5 1>picTll> iioniinl u])i«.arniicc of upper >:inall ititestmt mimctiiatdj after banum fcctline in three 

t]im.rtnt of small mtcstiiie as obsirrcri in the same patient immediatch tnoandahalf 

and five hours after barium ingestion 


The technical steps employed in the ex- 
amination of Uie gastro-mtcstmal tract 
X arj' widelx m the matter of detail as prac- 
tised in various chines, offices, and hospitals 
throughout tins countr}' In general, how- 
ever, the great majority of all \-rav exami- 
nations of the intestinal tract invohe one 
or the other or boUi of ^wo basic pro- 
cedures The first of tliese involves the 
administration of a suspension of inert 
opaque sa ts by moutli, xvhereas the second 
depends upon the injection of a similar 

opaque mass per rectum ^he propoijon- 

ate emphasis upon fluoroscopy and radiog- 
raphy m making observations upon the 


gut when so prepared, as w'ell as the time 
and tlie distance of traxel over which the 
progress of injected matenal is followed, 
differs greathf in the hands of various ex- 
aminers (S, 34) 

Gencrallj speaking, the major extent of 
the small intestine receives scant attention 
in the course of most gastro-mtestmal ex- 
aminations Oftentimes more or less per- 
functorj^ filming at frequent and arbitrarj^ 
intervals is followed almost religiously with 
major attention on the possible role of the 
appendix m produang obscure symptoms 
Not until relatively recent years have radi- 
ologists made serious attempts to glean 
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significant diagnostic evidence regarding 
the status of the small mtestme from the 
jejunum to the low deum One method 
which has gamed some favor, the small 
bowel enema, has been advocated by 
Schatzki (29) This method, undoubtedly 
useful m some situations, is not without its 
practical disadvantages Cole (5), Pender- 
grass et al (26), Golden (8, 9, 10, 11, 20), 
Mackie, etal (22, 23, 24), Snell and Camp 
(31), to mention but a few names, have 
been pioneers in this country in the matter 
of directmg roentgenologic attention to the 
small mtestme As the result of the m- 
terest and industry of these workers, much 
has been learned regardmg the anatomical 
and physiological features of the small in- 
testine as demonstrable by x-ray methods, 
and as a logical consequence the general 
fund of knowledge regarding disease states 
invohnng the small bowel has been con- 
siderably expanded Alterations m the 
behanor of the small mtestme, as well as 
often overlooked details of appearance, 
have been descnbed follomng the chermcal 
and physical alteration of the contrast ma- 
tenal used (26) These observations, if 
they have done nothing else, have called 
attention to the fact that the small mtes- 
tine is capable of reflecting responses to 
environment and sbmulation It seems 
logical that, with the accumulation of 
more experience m this field, roentgenolo- 
gists wdl one day come to recognize mth 
confidence many other factors which can 
\nsibly alter the form and behainor of the 
small mtestme 

Excursions into this relatively new field 
of roentgenological interest have stimu- 
lated renewed interest m the histology, the 
neuro-anatomy, and the physiolog)’^ of the 
mtestme (11) Much attention is being 
paid to the intimate pattern imparted to 
opaque matenal mtlim the lumen by the 
folds of the mucosal lining MTiile the 
nervous and muscular mechanisms respon- 
sible for small bowel beliaiuor are as yet 
msii{ricientl> well established to permit 
unifonnitv of opinion by all interested in- 
1 cstigators, there is good reason to believe 
that the mucosal pattern is dependent upon 


the activity of the musculans mucosae, 
which IS capable of operatmg mdepend- 
ently of the circular and longitudinal mus- 
cular coats It can be shown, for example, 
that the direction of mucosal folds is inde- 
pendent of lumen cahber (11) and that the 
direction of folds may change with great 
rapidity from transverse to longitudmal in 
immediately neighbormg segments of gut 
Several examples of normal small bowel ap- 
pearance are illustrated m Figure 1, notable 
among these features bemg the sharp, deh- 
cate fold imprints seen m the duodenum 
and upper jejunum, the uniformity of 
lumen width, and the transition to a 
blunter or coarser mucosal pattern when 
the barium column reaches the ileum It 
IS to be remembered that range of vana- 
bihty m the matter of small bowel appear- 
ance is considerable In Figure 2, pro- 
found changes in the appearance of mucosal 
pattern are shown under various con- 
ditions In the present state of our knowl- 
edge at least, it does not seem wise to 
attach too much sigmficance to minor or 
controversial alterations in appearance un- 
less supported by other clear-cut endence 
of disease 

Grosser methods of evaluatmg the status 
of the small mtestme relate to over-all ac- 
comphshment as measured m broad terms 
of transit time, as well as emptymg time of 
the stomach (which is capable of materially 
affectmg the time of transit through the 
small bow'el), absolute and relative cahber 
dimensions, and the scattermg or breaking 
up of the opaque column into bowel seg- 
ments of valuing length and configuration 
The term “puddhng” enjoys rather ivide 
usage m descnbmg an appearance, con- 
sidered to be abnormal, which is charac- 
tenzed by somewhat widely separated 
deposits of banum in isolated segments of 
small bowel 

WTien tlie sole endence of gastro-intesti- 
nal abnormality in a given mstance is 
found to depend upon alterations in be- 
hanor of alimentary tract structures, the 
disturbance may fairly be spoken of as 
functional wnthout implying that it is psy- 
chogenic It IS our habit to disregard or 
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minimize roentgen signs of alimentary tract 
dysfunction when they are over-shadowed 
by palpable evidences of mtrmsic orgamc 
disease More or less by common consent, 
the term “functional disorder,” at least 
when the condition is discovered on the 
basis of x-ray findings, imphes that the 
reasons for faulty function are not imme- 
diately apparent roentgenographically 
Some orgamc lesions which may not be 
recognized with conviction m their own 
right are apprehended on the basis of fairly 
well localized and stnkmg changes in func- 
bon It IS only when we are at a loss for 
objective evidence which pomts directly 
to a morphologic lesion that we fall back 
upon the word “functional” m our roent- 
genologic jargon 

METHOD OF STUDY 

Many of the techmcs which have been 
devised to subject the small mtestme to 
exhaustive scrutiny are so time-consummg 
as to be prohibitive when it is desirable to 
examine large groups of patients With- 
out mslimg to be critical of the diagnostic 
ments of such procedures, one might well 
point out that less exactmg techmcs may 
be used for screemng purposes to locate 
hkely candidates for more exhaustive 
studies One such screemng method en- 
joys the advantage of great simphaty and 
faality of apphcation w’hile yieldmg a con- 
siderable amount of valuable mformation 
This screemng method virtuaUj'’ ehmmates 
fluoroscopy, n hich makes the greatest time 
demand, by restricting the latter to the 
time of banum feedmg and the feiv mo- 
ments required to obsenm the progress of 
the meal well into the jejunum In addi- 
tion to this bncf fluoroscopic observation, 
tlie inetliod employs full abdomen filming 
111 tlie form of single exposures immediately 
at the completion of the fluoroscopic exami- 
nation, and repeated at a few specified in- 
ten als thereafter Inten-als of one hour, 
two and a half hours, and five hours have 
been found to promde a great deal of in- 
formation regarding the status of the small 
liowel Figure 1 (B-1, 2, 3) represents 
films made immediately and at two and one 


half and five hours after ieedmg in the case 
of one of 12 healthy mdividuals studied 
It IS not to be understood that the particu- 
lar distribution of banum shown m this 
illustration is dependable within narrow 
limi ts as an expression of the normal 
Every radiologist of expenence is well 
aware that vanabihty rather than con- 
stancy IS the rule m all forms of gastro- 
mtestmal radiography Within hunts, 
however, one is entitled to expect that a 
normal stomach wfil be virtually empty at 
two and one half hours and that thebanum 
which has passed the pylorus wiU have pro- 
gressed far mto the ileum He may further 
expect that at five hours filling of the right 
colon VTiU be well advanced, and that bar- 
ium r emainin g in the small bowel wfil be 
confined to the termmal portion of the 
ileum While exceptions to the rule are 
numerous, it is common to observe that all 
of the banum adrmnistered will be found 
below the level of the umbdicus and to the 
nght of the mid-hne at the five-hour mter- 
val Orgamc lesions which obstruct the 
small bowel lumen at any level will pro- 
foundly disturb this time-table, and ab- 
normalities, w^hatever their nature, which 
disrupt the orderly mechamsm of propaga- 
tion of the meal wall be apprehended Or- 
ganic lesions or functional disturbances 
capable of modifying the consistency of the 
gut wall or the contmuity of muscular ac- 
tivity m any of the coats will be very apt to 
come to hght m either or both of the stand- 
ardized exposures at two and one half and 
five hours 

Tins plan of roentgen exammation w^as 
used m the study of more than 100 pa- 
tients selected on the basis of haimg symp- 
toms thought to represent small bowel dys- 
function These symptoms compnsed, in 
general, gross abnormahties of bow^el habit, 
chrome diarrhea or acute refractor}^ con- 
stipation not due to demonstrable colonic 
disease, abdommal pain of coheky nature 
unrelated to bowel movements, gaseous 
distention, borborygmi, and severe ano- 
rexia sometimes wuth nausea and vomiting 
A few patients had had in addition re- 
peated unexplained hemorrhages from the 
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Fir T Orgniitc lesions l^\oI\^nB «imall bo«cI 

A 1 Case I Prinmr) adtnocarcnioma of jejunum producing high Rnnlc obstruction 2 Case 2 Lympho- 
blastoma insolsing the duodenum I Cased Prmiarj carcinoma loiv in the jejunum producing generalized 
distention of pros mal small Imwel iNote preservation of distinct mucosal folds 

ni,23 Case-} Regioml ileitis in\oI\ mg a considerable segment of jejunum Note dclaj cd emptying of 
smoothF) margined consohilcil loop of bond in mid abdomen nhich remains filled tno and a half and fisc hours 
after barium feeding 


intestinal tract or chronic anemia due to 
blood loss or absorptive abnormalit}'- The 
final diagnoses included chronic ileojejuni- 
tis, severe \itamin B deficiency, neurop- 
atliies involving the autonomic nerves, 
and alteration m appearance following 
sympathectomy and other surgical pro- 
cedures 

Once roentgenologic findings indicative 
structural abnormahty or functional 


of 


are 


misbehavior of the small intestine 
uncovered, the difficult problem of interpre- 
tation anses Many diseases and proc- 
esses have to be considered in differential 
diagnosis, and final conclusions are seldom 
possible from roentgen study alone Neo 


plasms of the small intestine, which are for- 
tunatel} rare, give nse to characteristic 
signs onl}'- after tlie lumen has been con- 
siderabl}'- deformed, often to the point of 
obstruction (35) Chronic inflammatory 
disease of the small intestine, occurring 
with hepatitis (11, 12, 21, 25), ulcerative 
colitis (24), and sometimes in a form 
progressing to regional cicatrization (4, 6, 
7, 17, IS, 30, 32, 33), may or may not be 
distinguishable roentgenologically from 
non-mflammatory lesions The function 
and appearance of the gut may be altered 
by edema consequent to portal vem hyper- 
tension or obstruction, low serum protems 
(1, 2, 11), severe anemia (16), hookworm 
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Fib 4 Organic lesions involving small bowel extensive regional ententis involving jejunum 
A Case 5 Note the profound deformity of a loop of jejunum to the left immrfiately aha banum feeding 
(A-1) \\nth widening of lumen and loss of normal mucc»al markings At two and a half (A-2) a horizontal 

segment of jejunum at a lower level can also be seen in which the lumen is broadened and the mucosal pattern is 
coarse and irregular Twenty months later (A 3) the only residual signs of previous inflammatory disease are 
slight widening of the lumen and slight coarsening and irregularity of mucosal folds 

B 1 2, 3 Case 6 Regional enteritis 3 feet distal to the duodenal jejunal juncUon producing complete ob 
slruction as shown immediately, tw o and a half and five hours after banum feeding 


infestation (15, 19), in Henoch’s purpura 
(3G), and perhaps in allergic conditions 
Mith urticana (11) A genci'alized disease 
of the connecti\e tissue of the body, sclero- 
derma, may involve the intestinal wall (13) 
Gross abnormalities of the intestinal tract 
ha\c been attnbuted to diseases of nutn- 
tion, Mtamm B deficiency, and sprue (10, 
20, 22) It IS often a question as to 
\%hether the nutritional deficiencies are pn- 
mar\' or actually the result of another dis- 
ease (3) Finally, intestinal dysfunction 
has been attnbuted to disturbances of tlie 
intniisit and cxtnnsic autonomic ner\’'es 
(11, 27, 2S) Too little ceidence has been 
acciiimilatcd regarding all of those factors 
to allow more than a rough estimate of the 
expected roonlgcii abnonnahties in inter- 
preting a gi\en case 


In postulating the existence of neoplastic 
or mflammatory lesions of the small mtes- 
tine the roentgenologist in general depends 
upon fixed or relatively fixed deformities of 
the gut lumen, displacement of the gut seg- 
ments, and signs of luminal obstruction 
Several small bowel lesions of proved iden- 
tity are illustrated m Figure 3 In the 
first of these (A-1) an annular adenocarci- 
noma in the proximal jejunum had pro- 
duced high-grade luminal obstruction with 
consequent dilatation proximal to the ob- 
struction site A hunphosarcoma involx - 
ing tlie major portion of the duodenum 
(A-2) was recognizable as an organic lesion 
on the basis of profound and extensixe de- 
formity of the gut segment as well as dis- 
placement of the affected and unim olx'ed 
gut loops Again generalized distention, 
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\\ithout obliteration of nonnal mucosal 
folds, throughout a considerable length of 
small bowel proximal to an obstruction 
point led to the correct diagnosis of a pn- 
mar) carcinoma of the jejunum 3 feet bc- 
}ond the ligament of Trcitr (Fig 3, A- 3) 
In the ease of a fourth patient (Fig ‘3, B-l , 
2, 3), more extensne organic disease iii- 
%ol\ang se\cral inches of jejunum m mid 
abdomen, shghth to the left of the mid- 
hue, obliterated nonnal imieosal markings, 
rendered the afTected segment of gut rcla- 
tncl) non-phable, and partinllj obstnicted 
the transit of banum In all of these situa- 
tions, localized organic small Iiowcl disease 
was reported with confidence on the basis 
of olijectn c c\ idcnce 
The situation shown m Figure 4 (A-1, 2, 
3) represents chronic regional ciitcntis, 
again in\ oh mg the jejunum This patient 
was examined dunng a penod when acute 
sjanptoms were present and eighteen 
months later dunng quiescence Here 
again tlie roentgenologic signs of intnnsic 
defonnity, as well as partial obstniction 
to the transit of banuin, were clear-cut and 
were accepted as reliable c\idenccs of or- 
ganic disease T.hc fact tliat spontaneous 
recover) did not occur without some tell- 
tale residual e\ idcnccs of disease is nicely 
shown 111 A-3, m which slight residual 
widening of lumen and a slight coarsening 
of mucosal pattern were seen to persist 
Interpretation of tlic disease process on the 
basis of the second roentgen study alone 
w'ould have been difficult Case 0, illus- 
trated in Figure 4 (B-l, 2, 3), is an example 
of regional enteritis in which the orgamc 
deformity of the affected segment cannot 
be seen because assoaated obstruction is 
profound In this instance the presence of 
the lesion w'as postulated on the basis of 
obstruction and its non-neoplastic char- 
acter was assumed because the clean-cut 
overhanging edges of gut so typieal of an- 
nular neoplasm were not to be seen 

Additional examples of orgamc small 
bowel lesions which advertised Aem pres- 
ence by produemg demonstrable roent- 
Srolo Jc wkch may be cona.d.red to 

tedia^osuc are shown in Figure 5 Per- 


sistcnt irregular deformity and associated 
displacement of the extreme terminal ileum 
shown 111 A-1 represent the effect produced 
upon neighbonng small bowel by an appen- 
diceal abscess Loss of all mucosal mark- 
ings, irrcgulanty of lumen width, and 
ngidity of walls as proved by multiple 
exposures mark A-2 as an example of 
ileocolitis of tlie ulceratne tjqie WTiat 
ma) be considered an almost classical defor- 
mity of ileocecal tuberculosis is shown in A-3 
Case 10, shown m Figure 5 (B-l, 2), 
represents disease which m\ohes a larger 
segment of the small mtesbne Here de- 
laved transit, \anabihty of lumen width, 
and widespread modification of mucosal 
pattern were produced by extensive re- 
gional enteritis A roentgenogram of the 
surgical specimen from this case is shown 
in B-3 This specimen is interesting be- 
cause it shows, at the lower margin of tJie 
illustration, multiple zones of contracture 
of the lumen ending abruptly at a point 
wliere the gut lumen has been expanded as 
the result of the o\ cr-all obstruction It is 
interesting to ponder wliethcr long-stand- 
ing regional ileitis produces “up-stream" 
changes simply b) obstruction or whether 
tlie inflammation has actually been more 
extensn c and led to scamng inth damage 
of tlie muscles and nen es of the gut wall 
To discover such striking abnormahbes 
witli any degree of frequency among pa- 
tients referred for roentgen stud) of the 
small intestine is certainly not to be ex- 
pected Among patients carefuUy selected 
for such study obnousl)^ disturbed func- 
tion wall be found m less than one-half 
In relativ ely few of these will the roentgen 
findings justify any presumption as to the 
nature of the underlying disease In 
11 cases, which have been neither ab- 
stracted nor illustrated here, no entuely 
con\ancmg roentgen sign could be found 
to indicate that the disorder was certainly 
of inflammatory ongin In every in- 
stance, however, there was overwhelming 
chmeal or surgical evidence of chronic non- 
obstructive ileojejunitis In 2 there was 
in addition associated chrome ulcerative 
cohtis The roentgenologist can only re- 
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Fig 5 Organic lesions invoKnng small boMcl 

A I Case 7 Narromng irrcgulantj of lumen slight upward displacement, and appearance of ngidity m- 

%ol\ing the terminal ileum produced bj periappendiceal abscess 

A 2 Case 8 Segmental narrowing and dilaUtion of terminal small bowel, tapered ileocecal junction, and 

toiuractcd cecal tip m a patient mth proicd ulceratnc ileocolitis 

A-.1 Case P Characteristic profound deforrait> of the cstremc tip of the cecum, narrowing of the ileocecal 
junction, and intense narroinng of the tenninal ileum, with loss of all mucosal pattern, in a patient with ileocecal 
tuberculosis 

B 1 2 Case 10 These c\po 5 ures iinmediatcl> and fiw hours after banum feeding show e\tcnsive disturbance 
of the mucosal pattern and great delay in transit in the case of a patient with e\tensivc regional entcntis ineolving 
the lower tlcum 

B I Case VO Rocnlgcnogram of operatn'e specimen obtained ten months later Note greatlj dilated segment 
ilistal to Muooihl> narrowed portion and multiple strictures in the generaU> contracted distal segment at the 
lower left corner of the illustration 


port in such instances that there is reliable 
cMdence of "dysfunction" and allow clini- 
cal or pathologic studies to establish the 
etiologi 

Roentgenograms from the records of two 
pain ills arc presented for the purpose of 
illustrating to what profound degree the 
ordman functional aclmtics of tlie intesti- 
nal tract can be disrupted In spite of all 
possible stud\, the cause of the difficulty 
m these cases could not be ascertained 


In Figure 6 are reproduced selected roent- 
genograms of a patient (Case 11) whose 
clinical situation was replete with sinking 
cAudence of generahzed disturbance of the 
intestinal neuromusculature Even casual 
inspection of the illustrative material indi- 
cates that the entire ahmentar}’’ tract from 
tlie esophagus to the pelvic colon is behav- 
ing m a most peculiar manner Cardio- 
spasm, shown m the first illustration (A-1), 
was the initial reason for roentgen c\amina- 
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I iR 0 I iincdoiml small boi\cI di turbance 

^ ^ II Canhospasm preatl} distcndwl '•mall bou cl and colon (patient standing) and the colon 

following bnnuin tncinn shouing grtntl} incn.ase<l capacity generalized loss of tone, and absence of tj'pical 
naustral markings jn the transverse portion 

n I, 2 J Case 11 rvposures uiinitdiattb and tuent> four hours after barium feeding indicate the 

degree of (ltla}cd gastric cinpt>ing encountered in this patient as ncll as profound dclo} in small boucl transit 
time and widespread loss of lone 


tion Tliat this ^\as a minor expression of 
die profound disturbance affecting the 
entire ahmentary tube is well shown m the 
remainder of the illustrations (A-2, 3, 
B-1, 2, 3) There seems to be ample evi- 
dence to indicate that the complex and 
elaborate nervous and muscular mechanism 
which controls and co-ordinates the motor 
function in the intestine was extensivel}’’ 
disrupted 

Case 12 (Figs 7 and 8) m this senes 
shows an exceptionally severe disturbance 
in the function of the entire gastro-mtesti- 
nal tract similar to Case 11 The patient 
was studied and treated mtensively for a 
penod of eight months At no time was 
there chmeal evidence of speafic ntamin 


deficiency, anemia, or neurologic disease 
m\ ohang the cerebral, spinal, or autonomic 
nerves There was no significant response 
to therapy and death eventually occurred, 
as a result of failure of the motor and ab- 
sorptive functions of the intestmal tract 
At necropsy there w^as extreme atrophy of 
all the organs, malnutntion, and muscular 
atrophy ivith diffuse fibrosis of the entire 
mtestmal tract Speaal exammatioa of 
the central and penpheral nenmus system, 
while unfortunately limited to small por- 
tions of these structures, nevertheless 
demonstrated profound change Marchi 
preparations of the spmal cord and sciatic 
nen^e showed advanced myelm degenera- 
tion (Fig 7, B-3, Fig 8, A) The myehn 
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Fig 7 Functional small bowel disturbance 

A 1 2 3 Case 12 Appearance of small bond and stomach immediately and at two and a half and five 
1 ours after banum feeding Observe tremendously ddaycd small bowel transit time ddayed gastric emptying^ 
and gas accumulation in small bowel and colon 

D 1 Case 12 Film made in standing position same patient five hours after barium feeding, si\ weeks after 
initial examination B2 Voluminous a tome colon same patient four months later B3 High pou er photo 
micrograph showing advanced degeneration of the white matter of the spinal cord with edematous swollen, and 
lUsintcgratmg mvehn sheaths stained black with osmic acid Marchi technic (Apochromat Bausch and Lomb 


S 3 mm ampliplan low ) 

appeared swollen and broken into numer- 
ous fragments which stained jet black wnth 
osmic aad The intramural nervous sys- 
tem of the intestinal tract could only be 
CNamined b's ordmar}' staining methods 
The ganglia of Auerbach’s plexus, as shown 
in a van Gieson preparation (Fig S, B) 
were swollen, their neurones w'ere reduced 
in number, and the pcnsomatic glia was 
proliferated Nerve fibers connecting 
ganglia exhibited degeneration comparable 
in sc\cnt\ to that of the sciatic nerve 
Because of tlie limited amount of nervous 
inatcnal studied, interpretation of the 
histopathologic findings must be made 
M ith rcserv c It is c\ ident, how ev cr, that 


both the central and peripheral nervi^ous 
system suffered damage to a degree which 
was no longer compatible with life The 
profound functional disturbance of the in- 
testinal tract as demonstrated roentgeno- 
graphically appears to be intimately re- 
lated to the intramural nervous system 
changes A satisfactory!^ explanation of the 
whole course of this patient’s illness is not 
forthcoming The neurologic changes are 
particularly engrossing and challenging 
At this time one cannot be certain whether 
they were pnmary in origin, or secondary 
to some systemic disorder Their seventy, 
how'ev er, underlmes their sigmficance In- 
tensive study of the penpheral and central 



1 IS 8 IJ A JMiotoimcrosnpIi <!hoHiiis ndrancetl ckscncration of the scntio ncrse with numerous 

coarse slobiilcs of ilaslro) c<l mj ilm stained black b> Marchi teclmic (Lens combination as in Fig 7 ) 

B Ganglion of Auerbach s plexus shoiiing ctlcnia, adeonced degeneration of the neurons and prohferation 
of the pcrisoniatic gin (Lens combination as in Fig 7) 


iicnous sjstcm in sitnilar eases js certainly 
indicated and should shed further light on 
this problem 
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CASE HISTORIES 

Cash 1 C A , a 00 ) ear-old telephone line fore- 
man, cxpcnenccd, about six months before his hos- 
pital admission, pain in the upper left side of tlie 
abdomen and lomiting of reccnUi eaten food which 
was sometimes bile stained rmall) he could retain 
onh small amounts of liquid food and lost some 45 
pounds in weight The phj'Sical examination dis 


dosed a hard mass, the size of a lemon in the 
left upper quadrant The onh abnormal laboraton 
finding was a hemoglobin of GS per cent X raj 
examination of the intestinal tract demonstrated an 
annular constricting lesion of the proximal jejunum 
(Fig 1 A 1) At operation the first 10 centimeters 
of the jejunum were found to be dilated and thick 
cned nhoic an annular constncting lesion Resec 
tion was earned out and pathologic examination 
shoned a Gride III adenocaranoma ansmg m a 
papilloma 

C\SE 2 R P a 15 scar old schoolbox had 
m enlarging mass inlli pam m tlie nght side of the 
ibdomcn for ten months Abdominal discomfort 
wcikiicss, ease of fatigue loss of 19 pounds m weight 
occurred The boi inis able to eat well but was 
quickh satisfied The onh abnormalities on phi si 
cal examination were minimalh enlarged axnllari 
hnnph nodes and a large mid abdommal mass 
Peripheral blood examination showed no abnor 
maliti Stools were strongli positive for occult 
blood X rai examination of the intestinal tract 
showed a mass m the nght low cr quadfant displacing 
small intestinal loops and deforming tlie cecum 
Biopsi of an axillorj node showed no abnormahti 
The patient was gii en a test of \ rai irradiation to 
the abdommal mass and when tJiere was slight re 
duction in the size further irradiation was gn en 
Two months later a re-exammation of the upper 
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i:i-lro initoiin-il irict iuvo\\'cinont oi tlic 

duixicnum wiili widening oi llic duodenal inn 
irrciniHr deiomniN oi the lun en pre<nimW\ In n 
Ciimhin nion <>1 tninn^e nnd exlnuMC \ ivedvewent 
(ric 1 A 2) Tour we'cke 1 ncr, janiuhev pem^t- 
cni nau-ea and \ owning occurred The ixiticnt 
became proercssweh \\ean=c \nd died nine wcclw 
alter mill d hoepii dm Uion \t iwtoj'R-v enlarged 
malted Ivanjdi nodes- conipre^ng Uic diuadeninn ind 
common bile duct were pre'cut iiath ini'-i^ou of the 
pancrci-- Sections ot mxlex showed hanphosnr- 
coma 

Ci^iF ! Af W , a aiN \ car-old hou-xiiate h id tor 
tlnriv HI e 1 ears had recnrrenlnpiier dadomuid die- 
coniiort bclelnng ind occi'nond \onnting Two 
months bctorc adim-<fion jKivistcnt wnuting de- 
\ eloped Phvxicd csaminMivin and rvaiatine 1 alvira- 
ton studies allowed no detinue ahnoninhnes X- 
rai examm ation showed marked distention ot alxmi 
sect of the pToximal awaalV bowel fT ig d Ai 

lapiroioim an annular cousineiing le'aioii of the 
lower jciunuin was lound and rcsceted Tuheiloiiic 
e\amm alion shoaaed idciioc iremoni a of the leumum 
IValh occurred clexcia da\s postojaeralneli and 
aviuspsi showed nactastases to reoonal Kaaapla laodc-s 
and cangrenoua rvcntoiniia 

C\<r 4 R G , a 4 1 \-e ar-old laou'ewaie h ad her 
lirst episode of ae\ ere alxloimn d }xani with tender 
Teas and xonnunc tour months belore admission to 
the hospual Tne dai-s K'foix adiwsMon tnuac-i 
liter citing and ai\ ere cohcki nnd dHloimii d luin 
ap]>carcd The pain was s,.xere enough vo reqaaare 
morphine The mahilna to eit jKmsKxl and the 
aladomca liecaine distended Phi aie d c\ innn ition 
sluiwexl an aeiateb ill dvhxdrated woman The 
abdomen w-as disUnded and under uul a jXH'rla 
defined ni i^s w is paljiablc in ihe letl mid abdomen 
1 \ imutalioti ot the intesiwal traet sUowxxl an ab 
normal loop of proximal jciamuni 1 Pie ^ R1 d A 
\\ ith ^lersisience ol ihc colaekx pain ind aKlommil 
distention lija.irolom\ w-is adaascd \ tluckened 
milaimal sejjnicnt of jeiunniii 14 niche's m tciieih 
was toiind and removed P athologie exanun ation ot 
the resected sjxeinicn showed i severe non sjKcifie 
iilcemivc eatcniis 

Cvsi 1 p 1") a 44 V e ir-old lunisewate wis ml 
nutted lo ihe hospiaal complaining of reeiirrenl lab 
donnnal p.nn disientioti, ind slight consiipatioa ol 
iwo weeks diiruion The piin some liincs ndnted 
to the nght se'apuH and was parlidlv rvhevcel bv 
small amounts of food t ikcn it frequent intcrv-ds 
llnring her two vv-eeks illness ilu intienl hid llso 
noted i dnlv leinixrUnre clcv-Uion to lOP® I \ 
s.’.mewhu Miiiilir Ut lek of fcvxr md iKloimiial 
pun had suhsided sjviutaiaevnvslv svvxn viirs pre 
varnish Phi sacal cvamni Uioii showed giscims <hs 
tinlio 1 and tenderness m Uu iipixr hall of the ih 
ilomcn \ rii iviimt itiou of the gasttva intespnal 


tract showxd a long ab aotaaaal segiue at ol pweciinal 
icpimim (Tig 4 A-1 J'l 0 i the eighth haspu al 
dav anexploratoTv laivarvilonav w'as jxnonueHl 
ccsjave cle ar pervtoaae a\ liuad veas prese at and the 
reiuii al kxaps wxre llneke'uexl ctieni itous sand ml' 
dened Xorgsoe'taonor ani'tea mgsis w'ls-do ac Ihir- 
aiag the ledlowang sevxntccn months the ivatieni Iv- 
gsauae iree ot aKlonnn al dislresj, X-rav oval nil atwan 
at this tniie showaxl i consider iblv more nonii al .a}>- 
{>c anng ^mall Kaaixl fTig 4 V-sA 

CsVi-Eti T H a Ad-v c ar-o1d graicera clerk when 
aKvaat lalleeia or sixteen vx ars of ago h ad h ad iwaa 
episodes ol sgvxre WihmIi di irrlna thought to result 
trotn aniebie infextion lie vv'is wxll there after uiital 
two mouths Ktore admission lo the hospit d when 
ci'hekv oiKdonun d p,uu Uhvso stwah vamuting liter 
meals and wx iki css apjx ared His aixight tell 
irom 12^ to 100 ivmnds X riv exammuion of the 
g-istrv' mlestni al traet showxxl dil at ation of the small 
Ivwvel tor V leet trsina the dnoelennna vvath Cvnnplete 
olxsiniction It the lowxr leinmim (1 tg 4 R-l ,A 
Surgie'-d exploration showvil the tenmnin to lx 
thiek e'aleinatons and stiaddcil vvath svivxstallnKrglcs 

Ihe dise asCil segment w-as resoetcil md in cvxntud 
nxxvvxrv ensviexl Pathologn diagnosis wns s<\ia 
ehniniccat irrli ddeitiswalhouteaadenceot ante hi isis 

C ~ 1 S h ul been oixraie'vl niHHi at his hx d 

hospital tor i s\\s^'<s(.tevl rvaptwre of U\v apjxndaN 
and an anil annii atorv m assh ad Ixeii lonud nnadvang 
the exxmn but tin apjxitdiv eamld not K ulumtlgHl 
He aris irinsferml to the I'mvxrsuv Hix-pttal 
where two weeks 1 Uerx-rav evannnaiionot theivlon 
and npixr srastu' mtestm al traet w-as i irnexl out 
\ cvanstnetmg delomntv ot the cex al lip wath is 
seieialeHl delomiilv ol the tenmu d segnunt ol the 
ile'um VV'IS fewind 1 his vv'is eMnsulerxxl lav \x exmi 
ixaiiblo wath {xia ipixndiex d absex'ss A H 

The lovvxr alHloinm al m ax- dmnmsheHl shghtK m st-e 
vvath suit xdi a-aue uul }xuiea\lm therapv \t oixri- 
iion some wexks 1 Iter, m udl imnutorv nuss w'ls 
found to mv'olvx the exxmn md leiamud flinm It 
W'ls thought that a irausexteHl apixnduxil stump 
was idculilieil Rexvavxrv w'ls unavxntinl 

Cast X G \\ 1 1*1 \x ar adal { arm garl liialhad 

m ahnipt onset of bhxtlv diarrlu'i wath three to 
eight stigais , vears oi age \long 

wath the di arrhc i she h ul sjkIIs oi alHlomm d dis- 
tention enietuion and axeisumalK vomiting 
She W'ls staulieHl u the I nuxrsitv Hewpuul eight 
nioiiths liter the tlhicss lugm when sha avis loiiiid 
to hiax' a severe anemia md raxntgeii eaatknex of 
ehranne ulexratave axluis Ihivnigliont the suexexHl 
ingveirslu hid tlitouutmg nieiiiu fever md 
bhxdv dnrrlk i \\,th Kiwel movxiiieiUs she hid 
ermipmg {guns m the lower aWaMUen light 
momhs Kuire her swimil liospu d ulmissum she 
develojxtl imndiex whuli lursisied for two air threx 



I IK 5' 11! A I’liotomicroKrapli sliouing od\“»nccd dcKcncration of tlic sciatic ncn'C tilth sumerous 

coarse Kiohulcs of dcslroi id ni) tliii stained lilnck lii Alarclii technic (Lens combination as in Fig 7 ) 

II Oanglioii of Auerbach s plexus shoiiitiK cilcnia, ndiaincetl ikgcncration of the neurons and proliferation 
of the pcnsoiiiatie gha (Lens combination ns in Pig 7 ) 


lien ous s) stem m similar cases is certamh 
indicated and should shed further light on 
this problem 
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CASC HISTORIES 

CASn 1 C A. , a 00 3 car-old telephone line fore 
man, e-xpenenced, about six months before his hos 
pital admission, pain in the upper left side of tlie 
abdomen and vomiting of rccenth eaten food which 
was sometimes bile stained Finalb he could retain 
onh small amounts of liquid food and lost some 45 
pounds m Height The phi^cal examination dis 


closed a hard mass, the size of a lemon, m the 
left upper quadrant The onli abnormal lalxirator) 
finding was a bcmoglobin of OS per cent Xra) 
examination of the intestinal tract demonstrated an 
annular constricting lesion of the proximal jejunum 
(Pig 3, A 1) At operation the first 10 centimeters 
of the jejunum were found to be dilated and thick 
cned aboi c an annular constnetmg lesion Resec 
tion lias earned out and pathologic examination 
slioiicd a Grade III adenocaranoma arising in a 
papilloma 

C \sc J R P , a 15 1 ear old schoolboj , had 
an enlarging mass iiitli pain in the right side of the 
abdomen for ten months Abdominal discomfort 
weakness case of fatigue loss of 19 pounds in weight 
occurred The boi was able to eat well but was 
qiuckli satisfied The onh abnormalities on ph\ si 
cal examination were mmimalh enlarged axillan 
hnnpli nodes and a large mid abdominal mass 
Pcnphcral blood examination showed no abnor 
maliti Stools were strongh positiie for occult 
blood X raj examination of the intestinal tract 
showed a mass m the right lower quadtant displacing 
small intestinal loops and deforming the cecum 
Biopsi of an axillarj node showed no abnormaliti 
The patient was giien a test of x raj irradiation to 
the abdominal moss and, when there was slight re 
duction in tlie size further irradiation was gixen 
Two montlis later a re-exanunation of the upper 
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tion (Fig 7, B 3, Fig 8, A) Ganglia of Auerbach s 
plexus, as demonstrated in a van Gieson preparation, 
were swollen, tlieir neurons were reduced in number, 
and the pensomatic glia was proliferated (Fig 8, B) 

SUMMARY 

1 Among large numbers of patients 
presenting complamts referable to the small 
intestine a relatively small group will be 
found to show clearly defined roentgen 
signs charactenstic of inflammatory and 
neoplastic disease 

2 The boundary line between such con- 
ditions and those which stem from neuro- 
logical disturbances is not draivn with 
great clarity 

3 Even with a simple routme diag- 
nostic procedure the roentgenologist can 
learn a great deal about the status of the 
small intestine 

Department of Roentgenology 
University Hospital 
Unuersity of Michigan 
Ann Arbor, Mich 
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months During the j itindice slic Ind a nnldh sore 
tongue ns well as cracks at the corners of her 
inoiilh Cxninunlion on the second admission 
showed her to be small pale and appearing it least 
fi\c icars aoiiiigcr than her stated age The ah 
doiiien was somewhat distended and the liter and 
spleen were slighth enlarged There was a scterc 
anemn with t red bk/od cxnint reduced to 1 4 tmllton 
and hemoglobin to I (i gm Tlie red cell size was 
alxmt half norm il The stools cont, lined munis and 
gross blood Roe itgen e\ iniinntioii of the inte*stinal 
tract agii i showed abnormalities tepic-il of uiccra 
tnc colitis and in aj litinn iinohenient of the ter 
mm il dciini (Fig \ 2) 


found The mcsenicn was thickened and edema- 
tous Two feet of diseased ileum were resected 
Pathologic examination of the specimen (Fig 5, 
13 1) showed localized mucosal ulceration with 
scarnng and inflammation throughout the tliickened 
gut wall 

Dunng the following eight tears the patient con- 
tinued to hate diarrhea watli abdominal distention, 
cast fatigue, and a inacroct tic anemia requinng 
liter thcrapt There was no partiailar progression 
111 his intestinal stinptonis but his last admissions 
to the hospital were occasioned bt the detelopment 
of an acute chonoretinitis and optic neuritis 


Ctsi *1 G H a 2S tear old wIiFc female, had 
for tc I tears had modcratch adtaaced tuberculosis 
with reciirrenth i>osilnc sputum Sixteen months 
before admission to the hospital a mass appeared in 
the nght lower fiiiadrant of the alKlonien which was 
particularlt noticeable after meals \ dull aching 
pjin in this region w ith fet cr and occasioiialh nausea 
and toniiting det eloped Phtsical ctaminalion 
showed a firm tender fixed mass m the right lower 
abdomen The sputum cont imeil tidicrctc bacilli 
Rocntgcnographic c\ inimation (Fig a, \ ‘})show«l 
ettensite dcfnnmtt and narrowing of the terminal 
ileum and ccciini and a constnclcd segment m the 
transterse colon \t operation extensive tuberculous 
intolteiuent of the ileum and cecum was found 
\n ilcosigiiioidosiomv was done 


Cvsr 10 C II a 3S\earold mule, licgan to 
have diffuse imin in the lower nlxloinen belching 
and flatus at the age of seventeen vears An nppen- 
dcctomv was done m I'lii several months after the 
svinptoms had np(ieared but his condition did not 
improve Siihsequciitlv he had periods of nausea 
generalized abdominal cramps, and pain, watli 
svecllmg m the right lower quadrant of the alidoincn 
Waterv diarrhea altcniatcd walli severe constipa 
lion Fmalh persistent vomiting occurred, con- 
tinuing for ov er a V ear, during which tune the weight 
fell from 100 to IIt> pounds A severe ancniin a 
smooth tongue and clubbed fingers wath spoon nails 
developed The upper abdomen was explored in 
1935, at vvlncli time numerous adhesions between 
tlic abdominal wsccra were broken up Again there 


was no improvement in svauptoms, and several 
months later the patient was referred to tlie Uni- 
versitj Hospital 

A sev ere macrocj tic anemia w as present Exami 
nation of the gastro intestinal tract (Fig 5, B 1, 2) 
showed widespread alteration of the small bowel, 
with delaj m transit, increased caliber, and loss of 
normal mucosal pattern The nutritional deficien- 
cies and anemia were corrected wath specific ther- 
apy nlUiough clironic diarrhea remained In July 
1930 the patient became worse and at operation a 
distended segment of the ileum above tlie ileocecal 
junction, with two localized constrictions, was 


Case H M K a -17 v car old woman, had for 
MX \ c irs h id regurgitation after eating, wath a feel 
mg of food lodging under the lower part of the 
stcmuin She improved after esophageal dilata- 
tion Two vears before her admission she suffered 
from gaseous distention, belching, carlj morning 
vomiting and cxlrenic conslipabon, which fmalh 
required the constant use of castor oil and enemas 
On a few occasions stools were loose but did not 
contain blood The weight gradualh fell from the 
average 1 IS to 90 pounds The appetite and desire 
for food remained good Examination showed a 
verv thin woman without evidence of vnfamin de 
ficicncv or anemia The intestinal loops were visibh 
divtcndcil \o neurologic abnormalities were de- 
tected on detailed scarcli except for a questionable 
extensor plantar sign Other than the abnormal 
roentgen findings iii the gastro intestinal tract (Fig 
fi A 1, 2 3 13 1 2 3) llic onlv nbnormahtv vrasa 

persistent elevation of the basal metabolic rate 

CvsF 12 E K a 27 V car old farmer s wafe, he 
came ill for the first time sixteen months before her 
admission to the hospital wath a low grade fever 
and pain swelling and reddening about the ankles 
She reinnmcd m bed for seven weeks Dunng con 
valcsccncc diarrhea appeared for a time and then 
recurrent distention of the abdomen, occasional 
vomiting and unusual flatus The svanptoms con- 
tinued and the average weight of 115 pounds fell 
slowlv to S7 pounds Examinabon showed emacia- 
tion, distention of the abdomen and edema of the 
ankles There was no evadence of vntamm B de 
ficicncv There was no significant anemia and no 
evidence of neurologic disease except for roentgeno- 
grophic demonstration of intestinal disfunction 
(Fig 7, A 1, 2, 3, B 1, 2) The patient was treated 
vvatli a nutntious diet, vatamin supplements, jeast, 
calcium, intramuscular and intravenous liver ex- 
tracts, and paras) mpatlieticomimetie drugs There 
was no significant response to therapv and eight 
months after her first admission tetanv developed 
and death occurred Pathologic examination show ed 
extreme atroph) of all the organs, malnutrition, 
muscular atroph) , and diffuse fibrosis of the intes- 
tinal walls Afarchi preparabons of the spinal cord 
and sciatic nerve showed adv anced mv elm degenera 
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tion(rig 7, B 3, Fig 8, A) Ganglia of Auerbach’s 
plexus, as demonstrated in a van Gieson preparation, 
were swollen, their neurons were reduced in number, 
and the pensomatic gha was proliferated (Fig 8, B) 

SUMMARY 

1 Among large numbers of patients 
presenting complaints referable to the small 
intestine a relatively small group will be 
found to show clearly defined roentgen 
signs characteristic of inflammatory and 
neoplastic disease 

2 The boundary hne between such con- 
dibons and those which stem from neuro- 
logical disturbances is not drawn with 
great clanty 

3 Even with a simple routme diag- 
nostic procedure the roentgenologist can 
leam a great deal about the status of the 
small mtestine 

Department of Roentgenology 
University Hospital 
University of Michigan 
Ann Arbor, Mich 
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SUMARIO 


Esludio Radioldgico del Inleslmo Delgado 

Eiilrc los nnidios enfennos qiic pre- 
sentnn smtonias iniputablcs nl inttstino 
delgado, un gntpo rclatitaiticiite pcquefio 
rc\cla signos roentgcnologicos htcti dc- 
fintdos \ tiptcos dc nfccctdii mtlaiintona 
} iicoplfisica A1 jiostular 1 1 CMstcncia de 
talcs proccsos, cl radidlogo sc aticnc cn 
general a h prcsencia dt dcfonnidadcs dc h 
lu7 intestinal, dcsplazanncnto dc los seg- 
mentos intcstinalcs v signos dc obstme- 
ci6n dc la In/ Sin embargo, no sc define 
con nuicba clandad la linca dnisona que 
separa las enfcnncdadcs ncoplftsicas e in- 
llamatonas de los ostados denvados de 
traslomos nenroldgicos 


I Enfennedades Neoplasicas e Inflamatorias 

Ann con un scncillo procedimiento co- 
mcnlc de diagndsbco el radidlogo puede 
a\ enguar mucho accrca del estado del in- 
tcstino dclgado El plan de examen de los 
AA consistc en nna brc\e observaadn 
rocntgcnoscdpica linntada al tiempo de la 
connda dc bano > a los pocos momentos 
cNigidos para seguir el paso del bano bien 
adentro cn cl ycjmno, segindo esto de la 
toina dc peHculas inmcdiatamente y a 
plazos dc 1, 2 1/2, yo boras Masde 100 
paaentes fucron estudiados en esta /orrna, 
y sc comumcan 12 casos con grabados que 
inucstran las altcraaones radiologicas en 
\ anas Icsiones orgdmeas y en los trastomos 
funcionalcs 
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T he use of drugs does not play as 
important a role m the practice of 
diagnostic roentgenology as m many of 
the other medical specialties and, accord- 
mgly, the roentgenologist’s activities m the 
field of pharmacology are understandably 
hmited His mterests qmte naturally are 
centered chiefly upon those drugs which 
he can put to practical use m his daily 
work — agents such as amyl mtnte for the 
temporary rehef of cardiospasm, prostig- 
min to nd the mtestmal tract of gas, and 
morphine to produce sphmctenc contrac- 
tion at the ampulla of Vater In general, 
these drugs have been adopted for use m 
roentgenology only after their physiologic 
acbon has been adequately studied by vari- 
ous laboratory methods On the other 
hand, it has become increasmgly apparent 
that the roentgenologist can be of con- 
siderable assistance to the physiologist m 
the evaluation of unknown or questionable 
properties of certain drugs, particularly m 
regard to their actions on the digestive 
tract It was largely for this reason that 
roentgenologic assistance was, sought m a 
study of some interesting properties of 
tctraethylammomum SuperfiaaUy, at 
least, this agent appeared to have po- 
tentialities of being useful both practically 
and from the standpoint of explaimng 
certain poorly understood aspects of 
gastro intestinal physiolog}' 

fuarmacologic background 
Tctraeth) lammonium is a quatemar} 
ammonium compound structurally similar 
to accti Icholioe In 1945, Aclieson and 


Moe (1), workmg on heart-lung prepara- 
tions of dogs, noted some mteresting effects 
of the tetraethylammomum ion which had 
not been previously reported Subse- 
quent animal experiments (2, 3), m which 
reactions of the blood pressure, heart rate, 
and mctitatmg membrane were used as test 
responses, mdicated that mtravenous or 
mtramuscular mjections of the drug pro- 
duced a rather speafic blockade of the 
transrmssion of nerve impulses through 
sympathebc and parasympathetic gangha 

CLUSnCAL ASPECTS 

Chmcal experimentation (4, 5) showed 
that parenteral admimstration of tetra- 
ethylammomum produced widespread au- 
tonomic nervous system effects consisting 
of postural hypotension, mcrease m skin 
temperature and blood flow m the ex- 
trenuties, elevation of the cardiac rate, 
cessation of sweating, dry mouth, fixation 
of the pupils in rmd-dilatation, loss of 
ocular accommodation, and mabihty to 
void Certain hj’pertensive subjects 
showed a sigmficant drop m both systohc 
and diastolic blood pressure, and m the 
case of one such patient who also had a duo- 
denal ulcer, the ulcer pam stopped com- 
pletely during the period of actimty of the 
drug Additional investigation of this 
patient showed that gastric secretion was 
markedly decreased by the drug, but that 
the pain disappeared long before the stom- 
ach emptied itself of secretions aheady 
present This findmg uould seem to sup- 
port the concept that peptic ulcer pain is 
caused pnmanly by smooth muscle spasm. 
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1 JR 1 A (J 27 -JG) Normal control Stomach fillol with 0 oi of barium sulfate 

1) ( 1 1-10) Similar quaiitit> of barium iii same patient s stomach a feu minutes follow injr iiitrat caous injec 
tioii of 2 c c of a 10 per cent solution of tctrneth> latnmonium Note (ccncralircd loss of muscular tone absence of 
peristaltic waves ami lack of cmpl>mfr at the pastne outlet Appearance similar to atonic stomach following 
v-agotono (1 ig 2 B) 


and not by the mere presence of acid m the 
stomacli or duodenal bulb 

Administration of tctraethylammonium 
also has been found to relieve the pain and 
to increase the skin temperature m vanous 
penpheral vascular diseases assoaated with 
vasoconstnction The ability of the drug 
to relieve v^asospasm has also made it a use- 
ful diagnostic tool in assajnng s}mipathetic 
tone m candidates for lumbar sjmipathec- 
tomy It appears to be of limited value in 
tlie s 3 'mptomatictreatment of hypertension 

ROENTGENOLOGIC OBSERVATIONS 

As roentgen methods offer the most ra- 
tional means of detecting altered physio- 
logic function m the alimentary canal of 
man, this approach was employed m a 
study of the effects of tetraethylammomura 
on the esophagus, stomach, small intestine, 
and colon 


Esophagus and Stomach It was hoped 
that tetraethylammomum, through its 
blockading action on the autonomic gan- 
glia, might prove to be more effectiv^e in the 
relaxation of cardiospasm than amyl m- 
tnte, which acts directly on smooth muscle 
Four patients with cardiospasm were 
tested None responded to tetraethyl- 
ammomum, two showed prompt relaxa- 
tion following amyl mtnte inhalation An 
explanation for this apparent paradox may 
be found m the works of Etzel (6), ICnight 
(7), and others, who maintam that cardio- 
spasm IS due to degeneration of the nerve 
plexuses m the walls of the esophagus If 
such IS the case, a drug which acts on nerve 
cells rather than on the muscle itself would 
have httle or no effect 

Tetraethylammomum produced no 
visible alteration in the appearance of the 
normal esophagus 
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I IK T \ Ainunmnct of stomach niul pro\iiiml small Inmcl of a -10 jcar-oli! woman shortl) after intra 
muscular injection of 1 Sf,'" of litractlij I imnioiiitim I’rofouinl ilistnrbaiicc in motihtj following use of this drug 
IS tscmiilirital 1)\ Lsjiosnris 11 and C made one and tuo hours rispectiselj after ingestion of banum TTie 
imicosal patltni in the duodenum and jejunum slious no appreciable change during these long intercals 


I'orsscll (S) states that Uic iiitcstinal 
mucosa moves mdependenth of the outer 
muscular lajtrs which produce pcnstalsis, 
an observation wliidi Golden's (0) roent- 
genologic studies appear to confirm Both 
men believe that the motor stimuli re- 
sponsible for changes m tlie mucosal folds 
arc supplied 1)) spnpatlietic nerve fibers 
via tlic submucosal plexus 

The well-known rh> thimcal contractions 
of the small intestine (so called pendulum 
mov enients) supposedly arc not under con- 
trol of the nerv ous system, but are entirely 
dependent upon the inherent contractile 
power of intestinal smooth muscle 

It will be remembered that, despite bnl- 
liant pioneer work b}’’ Forssell (10), Cole 


(11), and others, little attention was 
centered on tlie small intestine by roent- 
genologists until 1013 when Mackie (12) 
described abnormal changes in the form 
and action of the structure in a patient 
with sprue Soon afterward, Snell and 
Camp (13) noted delayed motility and dis- 
tortion of the mucosal pattern of the jeju- 
num m chronic idiopathic steatorrhea, it 
was suggested tliat the abnormalities seen 
probably were not diagnostic of sprue but 
would be found m otlier conditions as well 
Subsequent reports of similar functional 
small bowel disorders m a wide vmety 
of primary and secondary nutritional 


disorders, various allergic conditions, 
and organic diseases of the digcstiv e 
tract prov'cd the accuracj' and wisdom 
of Snell and Camp’s prophecy The non- 
spcafic roentgen manifestations of altered 
intestinal motility and tone, abnormal seg- 
mentation of tlie banum column, and 
coarseiung or obliteration of the mucosal 
folds came to be commonly knowm as the 
“defiaenev pattern " This useful but 
somewhat inadequate term has been largely 
supplanted by the more descnptive term 
“disordered motor function ” 

Golden (')) has postulated that the ap- 
parently unrelated conditions which mani- 
fest “disordered motor function" have a 
common mechanism through which they 
are produced He maintains that the 
fundamental fault lies m derangement of 
Uie intricate and poorly understood intra- 
mural nerve plexuses Golden’s theory is 
based on sound physiologic expenmenta- 
tion by numerous investigators, convmcing 
neuropathologic findings, and extensiv^e 
roentgenologic observations The theory 
has not been universally accepted, but that 
it represents a plausible explanation of an 
intriguing problem cannot be demed 

Additional support to Golden s ‘neuro- 
gemc theory” has been contributed re- 
cently by Hodges, Rundles and Hanehn 
(14), who have observ^ed small bowel dys- 
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Fig 4 Small bo^^ el enema outlimng virtually entire small intestine of a 56 year old man , n eight 179 pounds 

A ExposurcmadeimmediatelyfoUoinngintramuscularinjectionof l 6 gm of tetraethylammonium B Same 

patient thirty minutes later The mucosal pattern of the intestine has not changed perceptibly 


function occumng frequently in patients 
ivith various types of penpheral neurop- 
athy They suggest that in such patients, 
transient or permanent autonomic nervous 
system damage is responsible 

Witli this background m nund, it was felt 
that the roentgenologic appearance of 
“disordered motor function” might very 
veil be produced artificially by paralyzing 
both parasympathetic and sympathetic 
ganglia through the unique action of tetra- 
cthvlammonium 

A total of tuelve small boiiel examina- 
tions w as made on eight different subjects, 
all of whom were well nounshed, and none 
of whom had sjmptoms or signs referable 
to the gastro-intcstmal tract Preliminary 
control examinations were done where they 
were deemed essential As a rule, fluoro- 
scopic and roeiilgcnographic sun cy of the 
banum-fillcd intestine pnor to injection of 
tctractln lammonium satisfied this rcquire- 
iiieiit 

An outstanding finding m c\cr) patient 
who rccened cither intra\eiious or intra- 


muscular mjections of the drug was the 
profound degree to which propulsive move- 
ments of the mtestine were inhibited 
Even m the duodenum and proximal jeju- 
num, where peristalsis is most vigorous, 
motihty appeared to stop completely (Fig 
3) Fluoroscopically, it appeared as if one 
were obsemng the intestmal tract of a 
cadaver outhned by opaque medium 

Of further interest was the fact that in 
many instances careful search both at the 
screen and on mulbple films failed to show 
the usual undulating, pendulum move- 
ments which are so common in the lower 
portion of the small bowel and which sup- 
posedly are entirely myogenic in ongin 
This rather dramatic cessation of intestinal 
morements lasted for only a few minutes 
follownng intravenous injection of tetra- 
ethylammomum, wdiereas an intramuscular 
dose of 20 mg /kg produced similar 
changes which persisted for as long as three 
hours 

Perhaps the most stnking change of all 
in this senes of obsen ations w as the man- 
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I IK “i A Nominl fcathcrj iKiKtrit of jt jtimim m a !/» jtnr old Kirl Head of Ijanum column has entered 
proximal ileum 

n Scxcral minulce after iiilnmif.citlar iiuectiou of 1 2 cm of tctraetlij lammoiitum fluoroscop) showed the 
small iMiuel to lie fronit tii tins somewhat atmoniial pattern (the clianRe mi> be entire'} coinndental) 

C Ten minutes after snbculaueolis mje-ctioit of 2"i me of mcehohl peristalsis was se-en to be aer} active and 
distribution of Inrnini appeared more nonnal 


ner iii wludi the mucosal markings of the 
small mtcstme appeared to be fi\ed m one 
position b} tctr.acth} hmmontum o\er a 
penod of minutes or hours “I his feature 
«as not a constant finding in e\cry case, 
but It occurred too often to be considered 
mcrcl> comadcntal Tlic phenomenon n as 
shown to best advantage following a small 
bowel enema Employing tlie technic dc- 
senbed by Schatzki (15), tlie entire small 
bow^el w'as filled wath banum, and fluoros- 
copy showed intestinal movements to be 
quite active The usual intramuscular 
dose of tctraetliylammonium w'as injected, 
and }vithm tlirce or four minutes all intesti- 
nal movements had stopped Interval 
films show'ed no perceptible change m the 
pattern of the mucous membrane folds over 
a penod of tlurty minutes (Fig 4) 

It must be admitted that all features of a 
well defined "defiaency pattern" of the 
small intestine w'ere not produced m most 
of the patients examined In addition to 
profound disturbances m motihty, how- 
ever some degree of coarsemng of the mu- 
cosal markings and slight generahzed dila- 
tation of the entire small intestme usually 
were evident Thus, the appe^ance of 
the bowel could not be considered entirely 

“^Hr^one patient, marked vanation m 


the caliber of tlie intestinal lumen ap- 
peared immediately after injection of tetra- 
ethj'lammonmm, and this was associated 
With abnormal segmentation of the banum 
column and the usual absence of propul- 
siie moiements Subcutaneous injection 
of acet) 1-bcta-mcthy] choline (mecholyl), 
through its direct action on smooth muscle, 
immediately precipitated penstalsis and, 
at the same time, gai e the mucosal pattern 
a more normal appearance (Fig 5) 

Atropine alone, through its paralyzing 
action on the parasyonpathetic nenmus 
system, and adrenalin, which stimulates 
tlie sympatlietics, were found to produce 
some inhibition of mtestinal motihty, but 
tlie degree of change w as not so pronounced 
as it w as wath tetraethylammomum Fur- 
thermore, regular movements of the mu- 
cosa persisted despite large doses of either 
atropine or adrenalin 

Colon Changes in motihty of the colon 
are difficult to detect because progress of 
the banum meal m this region is so slow 
Tetraethylammomum produced no appre- 
ciable change m the haustral pattern of the 
normal colon, although it was found that 
dunng the penod of activity of the drug, 
the large bowel could be markedly dis- 
tended "Without producing a desire to 
defecate 
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SIGNIFICANCE OF FINDINGS 

The admittedly limited observations 
herein reported bnng up a number of 
questions concenung gastro-mtestmal 
phj^iology which, in the present state of 
our knowledge, must remain unanswered 
or, at best, be subject to mere speculation 
These questions iviU be dealt with m a 
subsequent pubhcation (16) followmg more 
extensive laboratory experimentation and 
a more careful correlation of the data thus 
far obtamed with existmg anatoimcal and 
physiological facts 

SUMMARY 

Tetraethylammomum is a simple orgamc 
compound ivhich possesses a recently recog- 
nized property’- that is umque among known 
pharmaceutic^ agents ParenteraUy ad- 
ministered, the drug appears to block the 
transmission of impulses through the auto- 
nomic gangha — both sympathetic and 
parasympathetic 

Prehminary roentgenologic observations 
indicate that the drug produces diminution 
of gastro-intestinal tone and causes vir- 
tually complete cessation of motility m the 
small bow'el In many instances, move- 
ments of the small intestinal mucosal folds 
are completely stopped for relatively long 
penods of time This is in contradisbnc- 
lion to the action of atropine and adrenahn, 
both of which produce some decrease in 
motility but neither of which has any ap- 
preciable effect on mucosal movements 
Artificial paralysis of autonomic gangha 
does not consistently’ produce aU of the 
classical roentgenologic features of “dis- 
ordered motor function’’ of the small m- 
tostnie as seen in various nutntional dis- 
orders, gastro intestinal allergs’, diabetic 
neuropathy and other conditions 
Altliougli the therapeutic \aluc of tetra- 
etlu laninioniuiii at present is distinctly 
limited, further stud\ of its properties mav 
find It a place in medical management 
In the mcantinie, the drug should pro\e to 
be a useful agent in further inecsUgation 
of both the iioniial and disordered aiito- 
1 on 1C Here oils sistcni 
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DISCUSSION 

Walter L Palmer, M D (Chicago) This has 
been a fascinating paper It raises, of course, 
man\ questions and man\ problems for discus- 
sion I utsh mercK to discuss the mechanism of 
ulcer pain 

The rahef of ulcer pam In the use of tetractlnl- 
ammomum was interpreted as c\adcncc that the 
pain is caused In smooth muscle spasm I uould 
suggest that it docs not constitute such proof at all 
The pain of duodenal ulcer is due to acid acting on 
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the surface of the ulcer The drug iinmcdintcls halts 
penstnltic ncliMl) and slops the cmptjing of the 
stoimch, ns the authors ha\t shoun quite conclu 
sisel\ An\ thing ^shlch docs that uill iinnicdntclv 
relies e the pain of a duodenal ulcer, because the sur- 
face of the lesion is then bathed intli alkaline duo 
denal content 

Of course, when an ulcer is sensitise pain can lie 


induced bs muscle spasm, but the sensitisatj of the 
ulcer itself is produced bs the action of the acid 
Pam IS ordinanl) due to the action of the acid gas- 
tric juice I think s\e can interpret the relief of 
pain from tctraetlis lammonium as due to the prompt 
cessation of gastnc emptsing, so that the ulcer is 
bathed uitli the alkaline duodenal contents instead 
of the acid gastnc juice 


SUMARIO 

Signos Radiol6gicos de Dtsfuncidn Alimenbcia Consecuhvamente a Bloqueo del Aufdnomo 

con Tehraettlaraomo 


El Ictraclilainonio cs tin coniputslo or- 
giiiiico simple ciue posce tina propicdad, 
reconocida rccientcnicntc, quo cs tinica 
para los clcmcntos fanmcCuticos, y que 
consiste cn que, adnnnistrada parentCnca- 
mcnlc, la droga parcce hloquear la tras- 
misi6n dc impulsos por los gaiiglios del 
sistcma autonoino, tauto del sinipfitico 
como del parastmp^ibco 

Las obsers acioncs rocnlgcnologicas pre- 
liminares mdtean que la droga alenua la 
tonicidad gastrointestinal }' hacc cesar, 
virttnlmcntc por completo, la niosultdad 
del intestmo dclgado En muchos casos, 
se paran coinpletamcnle los movimientos 
de los plicgucs dc la mucosa de dicho m- 
testmo durante periodos relatis amente 
largos dc ticmpo Esto cs en contraposi- 
a6n al efccto dc la atropma y la adrenalma. 


pucs aunque ambas provocan alguna dis- 
mmucidn dc la mosuhdad, ni una m otra 
ejercen efccto aprectablc sobre los mon- 
imentos dc la mucosa 

La parfiltsts artifiaal de los ganglios del 
autdnomo no produce constantemente to- 
das las cldsicas cnractcristicas radioldgicas 
de la “disfuncidn niotnz” del intestmo del- 
gado, tal como sc obser\a en tanos tras- 
tomos nutntnos, la alcrgia gastrointesti- 
nal, la ncuropatia diab6tica } otros cstados 

Si bien cl t alor tcrapeutico del tetraeti- 
lamomo cs hoj dia bieu limitado, cl estudio 
ultcnor dc sus propicdad puede encontrarle 
un puesto en la asistcncia mddica Entre 
tanto, la droga debe resultar util para 
nue\ os estudios del sistcma nen loso aut6- 
nomo tanto normal como trastomado 





Acute Obstruction of the Small Bowel 

Value of Roentgen Exanunahon in Early Diagnosis' 
JACK SPENCER, M D , and LANGDON T THAXTER, M D 
Portland, Maine 


T he material for this paper has been 
collected during the past fifteen years 
from the records of the Marne General 
Hospital, where it has been a routine pro- 
cedure during this period to take a “scout 
film ” m all undiagnosed acute abdominal 
cases, particularly cases in which intes- 
tinal obstruction is suspected Three hun- 
dred and fifty cases of either small or large 
bowel obstruction have been studied 
Of these, 100 cases have had both roentgen- 
ray studies and surgical confirmation of 
the diagnosis of small bowel obstruction 
The purpose of this paper is to correlate 
the roentgen with the surgical findmgs m 
this latter group of cases It is further 
our purpose to show, as has frequently been 
reported by others, that with adequate 
roentgen study, not only is the diagnosis 
highly accurate, but the locabon of the 
lesion may be approximated in a large 
percentage of cases and in some the nature 
of the obstruction may be anticipated 
Cases of external henua and of carcmo- 
matosis and pentomtis, where the obstruc- 
tion was of secondary importance, have 
been excluded This corresponds to re- 
ports from the Massachusetts General 
Hospital by Scudder, Richardson, Mclver, 
McKittnck and Sams 

Since Case, in 1920, reported on “a new 
aid in the early recognition of postoperative 
ileus,” a mass of literature has appeared 
on this subject This has been adequately 
reviewed in the recent books of Wangen- 
steen and Golden and no attempt will be 
made to reduplicate their extensive studies 

ROENTGEN STUDY 

For the past fifteen years, it has been 
our rouUne practice to obtain a “scout 


film” m all acute abdominal cases This 
IS studied immediately If further infor- 
mation IS desired, an upright film may be 
taken mcludmg the diaphragm, to deter- 
mme the presence of a pneumoperitoneum 
or flmd levels A decubitus film with the 
right or left side up, or a lateral view in the 
supme position if the patent is acutely lU, 
will give the same information and wiU 
also help to identify further the pomt of 
obstruction' In the study of aU films 
the following points are kept m mmd 

1 Abnonnal gas shadows, due to 

(o) Intestinal tract (what part?) 

(6) Pneumopentoneum 

(c) Air in biharj tract 

2 Possible causes of mechanical or reflex ileus 

(а) Gallstones 

(б) Renal stones 

(c) Fecaliths 

(tf) Foreign bodies 

3 Abnormal soft-tissue shadows 

4 Bone abnormalities 

For the purpose of this analysis, the 
presence of abnormal mtestinal gas will be 
discussed Air m the small bowel, except 
m the very young, is abnonnal but does not 
necessarily indicate obstruction 

After an enema, fluid and gas may pass 
through the ileocecal valve into the small 
bowel, but m such cases the gas is mim- 
mum m amount and is limited to the 
termmal ileum, which shows no dilatation 
Occasionally in the presence of a large 
bowel obstruction segments of small bow'el 
may show dilatation In one of our cases 
this was explained on the basis of obstruc- 
tion not only of the large bowel but also 
of the termmal ileum 

The occurrence of gas m the small bowel 
after instrumentation for retrograde pye- 
lography IS a familiar obseiw-ation and the 
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the surface of the ulcer The drug iinincduitels halts 
penstaltic aetiMl} and stops the cmpUing of the 
stomach, as the authors ha\c shouTi quite conchi 
such Anj thing which docs that will iiiuncdinlch 
rchc\ e the pam of a duodenal ulcer l>ccause the sur 
face of the lesion is then batlied wnth alkaline duo 
dcnal content 

Of course, when an ulcer is sensitiic, pun can be 


induced In muscle spasm, but the scnsitmtj of the 
ulcer Itself is produced bj the action of the acid 
Pun IS ordinanl} due to the action of the aad gas- 
tric juice I think we can interpret the relief of 
pain from telracUnlammonium as due to the prompt 
cessation of gastnc empU ing, so that the ulcer is 
bathed with the alkaline duodenal contents instead 
of the acid gastnc juice 


SUMARIO 

Signos RadiolcJgicos de Disfuncidn Alunenbcia Consecufavamenfe a Bloqueo del Aufdnomo 

con Tetraetilamomo 


El tctraclilamomo cs tin coinpttcsto or- 
gtlnico simple quo posec tma propicdad, 
rcconocida rccientemLiitc, qiic cs uinca 
para los cicintntos famiac6iticos, j que 
consistc cn qtic, administrada parcntcnca- 
mcnlc, In droga parcce bloqiicar la tras- 
mision dc impiilsos por los ganj?lios del 
sistcma autdnomo, lanto del simp'itico 
como del parasinipdUco 

Las obsen acionts rocnlgcnol6gicas pre- 
liinmarcs mdican qtic la droga atenba la 
tomcidad gastroiiilcstuial ) Ince cesar, 
Mrtualniente por coinpleto, la motalidad 
del mlcslmo dclgado En muclios casos, 
sc paran coinpletamcntc los inotamicntos 
de los plicgties dc la mucosa dc diclio in- 
tcstino durante penodos rclatn amente 
largos de ticmpo Esto cs cn contraposi- 
ci6n al cfccto de la atropma y la adrenahna. 


piles aunque ambas protocan alguna dis- 
mmucion de la movilidad, ni una m otra 
ejcrcen cfccto aprcaable sobre los movi- 
micntos dc la mucosa 

La par.ilisis artificial de los ganghos del 
aiitdnomo no produce constantemente to- 
das las clasicas carictensticas radioldgicas 
de la “disfuncidn motnz" del mtestmo del- 
gado, tal como sc obserta en \anos tras- 
tonios nutntnos, la alergia gastrointesti- 
nal, la ncuropatia diabetica } otros estados 

Si bicn el valor tcrap^utico del tetraeti- 
Inmonio es ho} dfa bien limitado, el estudio 
ultenor de sus propicdad puede cncontrarle 
un puesto cn la asistencia mddica Entre 
tanto, la droga debe resultar util para 
nuevos estudios del sistema nemoso aut6- 
nomo tanto normal como trastomado 





Acute Obstruction of the Small Bowel 

Value of Roentgen Examination in Early Diagnosis' 
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T he material for this paper has been 
collected during the past fifteen years 
from the records of the Maine General 
Hospital, where it has been a routine pro- 
cedure dunng this penod to take a “scout 
film" in all undiagnosed acute abdominal 
cases, particularly cases in which intes- 
tinal obstruction is suspected Three hun- 
dred and fifty cases of either small or large 
bowel obstruction have been studied 
Of these, 100 cases have had both roentgen- 
ray studies and surgical confirmation of 
the diagnosis of small bowel obstruction 
The purpose of this paper is to correlate 
the roentgen ivith the surgical findings m 
tins latter group of cases It is further 
our purpose to show, as has frequently been 
reported by others, that with adequate 
roentgen study, not only is tlie diagnosis 
highly accurate, but the location of the 
lesion may be approximated in a large 
percentage of cases and in some the nature 
of the obstruction may be anticipated 
Cases of external hernia and of carcuio- 
niatosis and pentomlis, where the obstruc- 
tion was of secondary importance, have 
been excluded This corresponds to re- 
ports from the Massachusetts General 
Hospital by Scudder, Richardson, Mclver, 
McKitlnck and Sams 

Since Case, in 1020, reported on “a new 
aid in the carlj recognition of postoperative 
ileus,” a mass of literature has appeared 
on this subject 1 his has been adequately 
renewed 111 the recent books of Wangen- 
steen and Golden and no attempt wall be 
made to reduplicate their extensive studies 

KorvTcrN sTum 

For Uic past fifteen jears. it has been 
our routine practice to obtain a "scout 


film " m all acute abdommal cases This 
is studied immediately If further infor- 
mation is desired, an upnght film may be 
taken including the diaphragm, to deter- 
imne the presence of a pneumopentoneum 
or fluid levels A decubitus film with the 
right or left side up, or a lateral view in the 
supine position if the patent is acutely ill, 
will give the same mformation and will 
also help to identify furtlier the point of 
obstruction' In tlie study of dl films 
the following points are kept m mind 

1 Abnormal gas shadow s, due to 

(o) Inleslinal tract (what part’) 

(b) Pneumopentoneum 

(c) Air in biliarj tract 

2 Possible causes of mechanical or reflex ileus 

(o) Gallstones 

(b) Renal stones 

(c) Fecahths 

(d) Foreign bodies 

3 Abnormal soft tissue shadows 

4 Bone abnormalities 

For the purpose of tins analysis, tlie 
presence of abnonnal intestinal gas wull be 
discussed Air in tlie small bowel, except 
in the very young, is abnormal but does not 
necessanly indicate obstruction 

After an enema, fluid and gas may pass 
through the ileocecal valve into the small 
bow'el, but m such cases the gas is mini- 
mum in amount and is limited to the 
terminal ileum, which shows no dilatation 
Occasionally in the presence of a large 
bowel obstruction segments of small bow'el 
may show dilatation In one of our cases 
tins was explained on the basis of obstruc- 
tion not only of the large bowel but also 
of the tcnnmal ileum 
The occurrence of gas in the small bow'cl 
after instrumentation for retrograde p)’'c- 
lograph) IS a familiar obscn'ation and the 
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I IB I Cn-!c ot rcii tt colic uitli gas in the I irgt iml 
sm ill botvcl A segment of ^in ill Ikjih. 1 tn the region of 
the left s icroilnc joint is oiithncil iiith g'ls, nnU iniicos.il 
folds (Kcrkrmg s folds) can Ik. identified Tliac is no 
CMdoicc of inecliniiical obstruction in thus ease 


same holds true for an} acute abdominal 
pam At times it ma} be difTicult to de- 
cide whether this gas is of primary im- 
portance, but usually the hlstor}^ plus 
the fact that the bowel is not dilated, will 


help to determine tlic significance of these 
changes (Fig 1) The important point, 
therefore, is not only whether or not gas 
IS present, but whetlier there is dilatation of 
the small bowel 

An attempt should be made to determine 
the location of the gas and thereby estimate 
the location of the obstruction In gen- 
eral, It may be stated that the jejunum 
IS mostly in the left upper abdomen, 
extending to the left lower quadrant, 
while the ileum is to the nght, extending 
into the nght lower quadrant and pelvis 
When the bowel is markedly distended 
however, the positions may be altered so 
that this observation, though it ™^vjie 
^ite helpful, IS not entirely dep^dable 

The anatomical charactenstics ( a ) 
give the most important information The 
Lien of the jejunum is the widest part of 


the small intestine The circular or trans- 
verse mucosal folds (valvulae cormiventes 
or Kcrknng's folds) are higher, closer, and 
thicker than those of the ileum and cannot 
be obliterated The ileum has a narrower 
lumen, the mucosal folds are fewer in 
number, arc slender, shallow, and can be 
obliterated in tlie distended segments 
With a small amount of gas in the jejunum 



Fig 2 Hairpm” loop of till itcil small boivel due 
to adhesions causing earlj obstruction of ileum 


a t>q)ica] “foatliery” appearance is emdent, 
which changes to a "hemng-bone'’ or 
“coil-spnng” pattern as dilatation in- 
creases The wall, therefore, appears 
straightcr and thinner (Fig 3) 

In low'er jejunal obstruction the mucosal 
folds become straighter, gi\ang a “squar- 
ing” of the segments For this reason it 
is sometimes difficult to distmgmsh this 
portion of the small bowel from the colon 
In such cases a barium enema may be nec- 
essary for diflferentiation In selected cases 
furtlier study by means of the IMilIer- Abbott 
tube and banum injection may be helpful m 
locahzation 

As the more distal segments of the ileum 
are mvolved, the mucosal folds become 
fewer, ivider apart, and more easity ob- 
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Table I Anatojhcal and Roentgen Ra\ Characteristics of Intestinal Tract 



Jejunum 

Ileum 

Colon 

Location 

Left upper quadrant 

Right lower quadrant 

Laterallj , except for trans- 
verse colon, which can be 
seen m continuity with 
lateral portions 

Thickness of ivalls 

Thick 

Thm 

Thicker 

Lumen 

Widest part of small mtes- 
tine 

Not so wide as jejunum 

Widest portion of mtestme 

Mucosal folds (circular 
folds) 

Kerkrmg folds 

Higher 

Closer 

Thicker 

Circular folds 

Shallower 

Fewer 

Thinner 

Coarse haustral markings 

Appearance with disten- 

‘ Feathery" appearance 

Characterless appearance. 

Haustral markmgs with 

tion 

mth a small amount of 
gas 

"Hemn^ bone" or "cod- 
sprmg” appearance as 
distention mcreases 
Straight thin walls 

mth folds becommg oblit- 
erated 

scalloped effect 


Fluid levels 

Fluid lei els 

Long smgle fluid level 


In mid bow el (low jejunum and upper deum) the 'coil spring” appearance is lost and folds become straight, giving 
a ‘ squanng” eflcct ‘Hairpin" loop earl j or partial obstruction Ladder formation late obstruction 


hterated, giving a “characterless” ap- 
pearance to the markedly dilated loops 
The colon is distinguished by its haus- 
tral markings and the fact that it hes later- 
ally, except for the transverse colon, 
which IS m continuity with the lateral 
areas Its walls are thicker and dip down- 
ward, the haustral markings giving a 
scalloped appearance 

ANALYSIS OF DATA 

The roentgen findings indicating small 
boivel obstruction were conclusive in 94 
cases out of 100 (Table II) Of the incon- 
clusive cases, one was obsen^ed for three 
days and on the final film small bowel ob- 
struction was diagnosed Another case 
n as obsen’ed for three days with a hliller- 
Abbott tube inserted The findings were 
suggestne but not conclusive of obstruc- 
tion due to decompression by suction 
In both of these cases an obstruction was 
found at operation In a tliird case no 
gas was seen and no fluid levels were pres- 
ent on any of the films, but at operation 
there was a definite obstruction 30 cm 
from the ileocecal x ah e The bow el aboi e 
Uic obstruction was markedh distended 
with fluid but contained practically no gas 
III 60 casts the location of the obstruc- 
tion was stated m tlic operative notes 
1 lie films on these cases w ere studied w ith- 
oui rtfcrence to the operalue record and 


the location of the obstruction given at one 
of three levels, namely, jejunum, mid small 
bowel (low jejunum and upper ileum), and 
termmal ileum In every instance the 
approximate level as determined from the 
roentgenogram corresponded to the opera- 
tive findmg The obstruction was in the 
termmal ileum m 33 cases, m the mid 
small bowel m 9 cases, and m the jejunum 
m 6 cases In 8 cases a banum enema 
was necessary for localization of the gas 
There were 2 cases with negative findmgs 
when first exammed, but durmg an attack 
of mtestmal cohe a dilated loop of small 
bowel was seen This exammation was 
suggested by Dr Isaac M Webber 
The cause of the obstruction could be 
determined m only 5 cases In one case a 
gallstone w'as seen m the jejunum, which 
was dilated above the site of obstruebon 
Also gas was msible m the gallbladder, in- 
dicabng a fistula between the gallbladder 
and mtesbnal tract (Fig S) In another, 
air was seen in the gallbladder and the 
stone was also demonstrated (Fig 7) 

There were 4 cases of intussuscepbon 
One w‘as diagnosed as due to a caranoma 
of the cecum (Fig 9) In another, the 
intussuscepbon was>uspeclcd as the cause 
of Uic obstruebon Tw o others w ere due 
to fibromata of the small bowel, but only 
the resulting obstruebon was diagnosed 
in anotlicrcasc, the cause and locabon of 




I iR J Larh hiRli jcjiiii il olr-tnicdoii Note ‘ /cathtT> p Utcm’ of ilil itc<l jejunum 
1 IK 1 on jcjmul obslniction (coinpirt uitli 1 ir J) \o|v. tint dil ititioti is RTCater, the fcatheo P>f 
tern n repheed (ij n liimuK Iwnc pitlcrn and the folds ire aptuant in the mid jejuml loop just nbent: the 
left line crest 



1 tBnninnl ileum Note hemng bone pattern and ladder formation of ipiiin„„ 

thflrft^upS^'^admnt Ld left loiver quadrant ' Characterless dJated loops of terminal ileum m right 

loiver quadrant ^ enema Operation sboired an adhesive band causing obstruction 

betnSn the teS^mal ileum and ascending colon 
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P Fig ~ Obstruction due to gallstone \nth air in the gallbladder also demonstrated 

1 ig 8 Gallstone causing obstruction Air m the biliary tract is demonstrated The gallstone is not identi- 
fied but was found at operation 


the obstruction were demonstrated by 
banum enema studies (Figs 10 and 11) 
There were adhesions between the sigmoid 
and the cecum, causing a partial mter- 
mittent obstruction of both, t\uth rotation 
and tohnilus of the cecum, the ileum 
being lateral to the ascendmg colon and 
also obstructed This illustrates the fact 
that where there is both small and large 
bow cl dilatation a double obstruction should 
be suspected, although -with a single large 
owel obstruction there may be gas in the 
small as u ell as the large bowel 

The causes of obstruction as determmed 
at operation are given in Table III In 
^^*^t of tlic cases the obstruction was 
to adhesions, and of this group of 
pa lents, oj had had pre\ lous laparotomies 
lore were 3 cases due to jMeckel’s diver- 
•cu in winch were not diagnosed as such 
study of the mortahty m this senes of 
cases rcxcalcd 23 deaths Of these, 7 
iM-rc due to conditions other tlian the ob- 

Son? 7”; the actual mortahty 

from obstniction and infection to IG cases 
Tort} cases were seen before l‘)40, wnth 



Tig 9 Intussu^ption due to tumor m the cccum 
T^c^miss IS idcntfiicd and gas is seen m the termnSl 

13 deaUis (32 per cent) and 60 cases after 
1040, uith 10 dcatlis (IG per cent) 


• „ r: Obstrucuon at terminal ileum Note bone pattern and ladder formaUon of jejunum m 

‘left^upptf^atont and left lower quadrant “Characterless dilated loops of terminal deum m right 

er quadra^ ^ 5 banum enema Operation showed an adhesive band causing obstruction 

heT^mal ileum and nacending colon 
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P “ Obstruction due to gallstone with air in the gallbladder also demonstrated 

rig 8 Gallstone causing obstruction Air m the bihary tract is demonstrated The gallstone is not identi- 
fied but was found at operation 


the obstruction were demonstrated by 
banum enema studies (Figs 10 and 11) 
There were adhesions between the sigmoid 
and the cecum, causmg a partial inter- 
mittent obstruction of both, with rotation 
and volvulus of the cecum, the ileum 
being lateral to the ascendmg colon and 
also obstructed This illustrates the fact 
that where tliere is both small and large 
bow cl dilatation a double obstruction should 
be suspected, although with a single large 
bowel obstruction there may be gas m the 
small as w ell as the large bowel 

The causes of obstruction as determined 
at operation arc given in Table III In 
per cent of tlie cases the obstruction was 
be to adhesions, and of this group of 
patients, 55 had had prc\ lous laparotomies 
there were i cases due to Meckel’s diver- 
ticuhn which were not diagnosed as sucli 
A stud\ of the mortahty in tins senes of 
WSCS rcxcalcd 23 deaths Of these, 7 
ere due to conditions other than the ob- 
s me ion, reducing the actual mortaliU 
roin oiistruction and infection to IG cases 
Fort) cast<; ^^cro seen before Vm, wnth 



- -o ~ uuc lo lumor m the cecum 

Tte m-«s IS Identified and gas is seen in the t™^l 




lo.n cases after 

W40, vnth 10 deaths (IG per cent) 









I ifT 3 hiKh jcjiin il oIiMniction Nolc fcTtlier) pittcm of dil itcd jejunum 

Tib •! I on jcjmi d l)b^t^lctlon (cotninn. mth Tib 3) Note tli it dil ilntioii is Breattr tlic fcatherj P^t 

tern is rtplncvil 1)) a liLmiip l>ont pUlern and tlic folds nrt appirtnt in the. niid jejunal loop just nboie the 
left line crest 


T narfr„of.nn at terminal deum Note herring bone pattern and ladder formation 
hflrft up^^aLnt Ld left lower quadrant * Characterless ddated loops of terminal 

met quad^t ^ ^ banum enema OperaUon shoned an adhesive band cans; 

;U?ln°the^e?]^i^l'''leu'" and ascending colon 





Table II Data on 100 Cases of Mechanical Obstruction of the Small Boh-el (Concluded) 


Hosp 

No 

Age 

vious 

Opera 

tion 

29430 

69 

No 

3820 

70 

Yes 

47599 

50 

Yes 

46893 

59 

? 

51517 

60 

Yes 

60037 

32 

Yes 

64267 

76 

Yes 

64266 

43 

No 

47724 

76 

? 

14586 

78 

No 

45634 

23 

Yes 

29896 

41 

Yes 

28966 

22 

Yes 

9930 

41 

Yes 

53381 

42 

No 

4300 

42 

No 

30894 

70 

No 

19070 

46 

Yes 

37456 

68 

No 

48305 

60 

Yes 

14216 

81 

Yes 

54031 

70 

No 

66704 

70 

Yes 

16839 

71 

Yes 

16603 

62 

Yes 

429&3 

51 

No 

44310 

31 

? 

23082 

SO 

Yes 

2045 

0 

No 

46800 

64 

Yes 

0498 

69 

Yes 

20100 

60 

No 

38430 

70 

No 

865 

00 

No 

49201 

74 

No 

3012 

55 

No 

24327 

67 

No 

43307 

23 

Yes 

51422 

63 

Yes 

40200 

(13 

No 

48585 

70 

Ves 

24327 

57 

No 

50341 

05 

Yes 

3M0O 

45 

Yes 

38103 

02 

Ves 


Roentgenological Conclusions 


Small bowel obstruction 
Small bon el obstruction 
Intestinal obstruction 

Partial obstruction 

Small bowel obstruction 
Small bowel gas with slight dilata- 
tion 

Small bon el obstruction 


Gas filled loops of small bowel mth 
no dilatation Observed 3 days 
with Miller- Abbott tube, small 
bowel gas still demonstrated 
Probable intestinal obstruction, m 
ileum 

Intestinal obstruction 
Partial obstruction 
Dilated loops of small bowel indi- 
cating mechanical obstruction 
High small bowel obstruction 
Partial small bowel obstruction 
Partial obstruction 
Partial obstruction, terminal ileum 
Partial obstruction 
Small bowel obstruction 
Small bowel obstruction 
High intestinal obstruction 

Hernia demonstrated with dilated 
segment of small bowel 
Probable partial intestinal obstruc- 
tion 

Partial intestmal obstruction 
Intestinal obstruction 
Probable small bow el obstruction 

Laddcr-likc arrangement of dilated 
loops indicating intestinal ob 
struction 

Obstructing lesion in terminal ileum 
Dilated loops of small bowel 
Partial small bow cl obstruction 

Partial obstruction 

Obstructing lesion near ileocecal 
valve 

Intussusception due to polypoid 
tumor in region of cecum 

Small bowel obstruction caused bj 
gallstone 

Obstructive lesion in ilcum 

Partial intestinal obstruction 
Small bowel obstruction 
Small bowd obstruction 
Small bowel obstruction 
Partial small bowel obstruction 
Small bowel obstruction 
Dilated small and large bowel 

SmaP bowel obstruction 
Small bowel obstruction 
Partial obstruction 
Pirst film inconclusiva:,-} hours later 
definite obstruction 


Operative Findings as to Cause 
of Obstruction 


Survival 


Adhesions, bands 
Adhesions, bands 
Adhesive band from base of 
bladder to mesentery of ileum 
Adhesive band of omentum m re- 
gion of cecum 
Adhesive bands 

One adhesive band attachmg loop 
of upper ileum to sigmoid 
Adhesive band from diverticulum 
of sigmoid to posterior wall ob 
structing terminal ileum 
Moderately distended small bowel 
due to adhesive band 


Fibrous band from omentum ob- 
structing terminal ileum 
Adhesion of ileum to gallbladder 
Pelvic adhesions with volvulus 
Adhesions w ith volvulus 

Adhesions with volvulus 
Adhesions with volvulus 
Volvulus 

Adhesions with volvulus 
Adhesions with volvulus 
Adhesions with volvulus 
Femoral henna with obstruction 
Incisional hernia with jejunum 
knuckled by adhesive band 
Strangulated femoral hernia 

Direct mguinal strangulated hernia 
(Richter type) 

Strangulated femoral hernia 
Large hernia 

Hernia through McBumey inci- 
sion 

Femoral hernia 


Meckel’s diverticulum 
Meckel’s diverticulum 
Meckel’s diverticulum with mtus- 
susception 

Fibroma, small bowel with mtus 
susccption 
Fibromyoma 

Carcinoma 10 cm above ileocecal 
valve, 30 cm ileum showing 
intussusception 
Gallstone causing obstruction 

Gallstone causmg obstruction 3 
feet bejond ileum 
Obstruction due to gallstone 
Terminal ilcitis 
Terminal ileitis 
Tuberculosis, terminal ileum 
Metastatic node 
Mass of adhesions 
Carcinoma of colon with large and 
small bowel obstruction 
PcImc mass 
Pelvic adhesions 
Fibrous lesion, terminal ileum 

f terminal ilcum 
loothpick perforated ileum 7 
montlis prcnouslj 





Table 1 1 Data on 100 Cashs op AfccitAMCAL OnsTRucrros of xitE Small Bowel 


Hosp 

No 


Age 


Pre- 

\ lOUS 

Opem- 

tion 


Roentgenologic Conclusions 


Opentne rinclings as to Cause 
of Obstruction 


Survival 


384 So 

9 

Yts 

Partial obstruction 

Adlic5ton<; 

37591 

40 

Yes 

Bidder formation 


30410 

30 

Yes 

Partial obstruction 


32332 

00 

Yes 

Suggestive of p irtial obstruction 
(Review of films definite ob 
stnictioii) 

Adhesions 

32127 

45 

Yts 

L-aildtr formation indicating small 
bowel obstniction 

Adlicsions 

34570 

84 

Yes 

Small bowtl obstruction 

Adhesions 

54700 

09 

Yes 

Smalt bowtl obstruttion 

Adhesions 

1925 

04 

Yes 

Olistnictioii near ileocecal valve 

Adlicsions 

1010 

70 

Yts 

Partial obstruction with iiicrc.ase in 
dilatation over 24 hour pcriotl 

Adhesions 

5115 

27 

\ cs 

Pvrtial smill hovvtl obstruction 

Adhesions 

42053 

2S 

Yts 

Prob iblt ohstructioii 

Adlicsions 

41755 

7 

^ es 

High small bowtl obstruction 

Adhesions 

46200 

20 

^ cs 

Partral obstniction 

Adhesions 


18 

No 

Partial obstniction 

Adhesions 

45175 

30 

Yes 

Iiitcstmal obstruction 

Adlicsions 

30799 

32 

Yes 

Small Iwiwtl gas but not siiflicitut to 
make diagnosis of obstniction 

Adhesions 

22570 

75 

? 

No cviduice of obstruttion 

Obstniction 30 cm from ileocecal 
v-ilvc fluid above obstruction 

37900 

03 

Yts 

Small bowtl obstniction 

Adhesions 

20.1b 

05 

No 

Partial obstruction 

Aillicsions 

51071 

51 

Yes 

Hilatcd loops of small bowel 

Adhesions 

54105 

GO 

No 

bin ill bowtl obstruction 

Adlie-sions 

47533 

47 

No 

Sm ill Iiowcl obstrnclioii 

Adhesions 

I991S 

IS 

Yes 

Partial sm ill bowel obstruction 

Adlicsions 

50433 

39 

Yes 

Obstruction near tcnnmal ilciiin 

Adhesions 

30514 

32 

'N 

Small bowel obstniction 

Adhesions 

31010 

55 


IMrtnl obstruction 

Adhesions 

5f)0l0 

41 

Yes 

Pirtial small IkjwU obstruction 

Adhesions 

14221 

30 

Yes 

Dilated loops of siimll bowtl 

Adhesions 

40091 

39 

? 

I ilms inconclusive 

Adhesions 

18920 

24 

No 

P irti il obstruction 

Adhesions 

19511 

35 

\cs 

Small bowel obstruction near ileo- 
cecal valve 

Adhesions adherent to fundus 

11102 

51 

) 

Small bowtl obstruction 

Adhesions 

10504 

83 

Yes 

I’artial small liowcl obstniction 

Adhesions and gangrenous gut 

5520 

45 

■y cs 

Small bowel obstruction 

Adhesions 

12982 

48 

Yes 

Pirlv partial small bowel obstruc 
tion 

Adhesions 

11768 

54 

Yes 

Observed for 3 dn>s Partial small 
bowtl obstniction on final film 

Adhesions 

10191 

73 

No 

Partial small bowel obstruction 

Adhesions 

29146 

60 

Yes 

Small bowel obstruction 

Adhesions 

30403 

71 

Yes 

Suggestive of small bowel obstruc- 
tion 

Adhesions 

40320 

24 

Yes 

Gas in small and large bowail, ques 
tion of partial obstruction ques- 
tion of ileus 

Adhesions under scar 

2400 

24 

Yes 

Partial obstruction, ileum 

Adhesions to scar 

60041 

08 

Yes 

Intestinal obstruction 

Adhesions 

61432 

08 

No 

Partial intestinal obstruction 

Adhesions 

4969 

16 

Yes 

Intestinal obstruction 

Loop adherent to McBumcy in- 
cision 

94R3 

13 

Yes 

Partual small bowel obstruction 

Small intcsUne adherent to senr 

61820 

01 

Yes 

Intestinal obstruction, small bowel 

Adhesions to wall m region of old 
scar 


20185 

6130C 

0188 

30951 

50889 

19410 

20634 

119 

6173 


42 

37 

40 

79 

28 

17 

31 

33 

46 


Yes 

Yes 

Yes 

? 

Yes 

Yes 

? 

? 

Yes 


Partial intestinal obstruetion 
Partial small bowel obstruction 
Small bowel obstruction 
Laddcrformation Small bowel ob 
structlon 

Partial small bowel obstruction 
Partial small bowel obstruction 
Partial small bowel obstruction 
Hawpin loop indicating obstruc- 
tion 


Pelvic adhesions 
Pelvic adhesions 
Multiple adhesions 
Adhesions bands 
Adhesions bands 

Adhesions, bands 
Adhesions bands 
Adhesions, bands 
Adhesions bands 
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No 
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No 
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4 The importance of takmg a “scout 
film’’ first and speaal views as necessary, 
depending on the history, physical findings, 
and the first film, is stressed 

5 The anatomy of the small bowel is 
discussed m relation to the radiographic 
changes 

Marne General Hospital 
Portland 4 Marne 
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DISCUSSION 

Arthur J Present, M D (Tucson, Anz ) Ex- 
cluding fractures, there is probably no x-ray emer- 
gency which calls us to the office more frequently 
than acute intestinal obstruction There is cer- 
tainly no emergency in which our services can be 
more helpful if we are careful in the manner in which 
we study the cases I hope that our results can be 
as good as those of the essayists, who are to be com- 
phmented 

The radiologist has an opportumty to be helpful 
m a cntical situation and therefore a thorough roent- 
gen study IS mdicated Not only must he obtain 
films adequate from a technical point of view but 
he cannot rest on the wet film diagnosis where he 
frequently finds himself cornered for an opimon 
It cannot be over-emphasized that all the infor- 
mation on a film should be considered We can 
frequently find indications as to the level or the 
source of the obstruction from minute details, not 
always as clear-cut as the gallstones which we have 
seen demonstrated I think, the careful surv^ey of 
the abdominal film is most important to exclude the 
possibility of free gas in the pentoneal cavity as 
evadence of perforation following obstruction, since 
that IS undoubtedlj the most senous comphcation 
We have found that the initial examination, 
no matter how careful, is often not adequate — 
which suggests decubitus films, upnght films, and 
flat films — but we must examine the patient fre- 
quently in order to find the soimce or the level of ob- 
struction, or even to confirm its presence. 

I should like to emphasize the fact that, even 
though it causes considerable discomfort, we have 
often found it useful to turn our patient over, for 
prone films, thus obtaining considerable informa- 
tion as to the caliber of the invoh ed bowel and also 
a compression effect We have also had success 
frequentl} b> decompression and re-examination 
The last thing I should like to sa\ is that we have 
been fooled — and I am sure others have been — bj a 
normally functioning colon in the presence of small 
bowel obstruction That i\ arning I hand on because 
we hav c seen perfectly normal bowel movements in 
tlic presence of obstruction 


SUMARIO 

Diagnrfslico Temprano de la Obstruccidn Aguda del Intestmo Delgado 


A1 estudiar 100 casos de obstruccidn del 
inlcstino delgado \ correlaaonar los ha- 
llazgos operatonos j roentgenol6gicos, los 
ultimos rcsultaron lemiinantes en cuanlo 
3 H preseneia de obstruccion cn Oj por 
ciento de los casos La radiografia per- 
luUio localizar cl ni\cl de la obslruccidn 
X ex nno, mitad del iiitcstino o ilcon 


Recdlcase la importancia de obtener 
pnmero una pelicula “e\ploradora’’ y 
xastas especiales conforme a las indicacio- 
ncs denxadas de la liistona, los hallazgos 
fisicos y la pnmera pelicula 
Se discute la atiatomia del intestino del- 
gado cn relaci6n con las alteraciones ra- 
diograficas 
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Tiff 10 OiUitAttoti of tin. sm UJ fiiul Hrgc boucl The ^cgtticnt in the nght lott cr tilxlomcn has the appeanjoce 
01 colon 

Tig II Some ^sc ns fig 10 A banuin enema study dcmonstrited the sigmoid in the nght loner quad- 
rint iind n ninrhcdlj diLntcd cecum Operatue niidmgs demonstmted n \ol\njlus of the cecum and also obstruc 
tion at the tcrimtuil ileum 


DISCUSSION 

It must be cinpJiasizcd that tlicrc are a 
large number of eases presenting problems 
in the diagnosis of obstniction that will 
require frequent exaniinalion of the ab- 
domen, including palpation and auscul- 
tation as well as repeated radiograplnc 
studies The selection of cases tJiat have 
been venfied surgically necessanlj limits 
the doubtful cases and allows for a more 
accurate correlation of the roentgen and 
operative findings 

In tins senes the radiographic findings 
w^ere accurate m G4 per cent of the cases 
In addition, in 50 cases in which the point 
of obstruction was stated in the operative 
notes, operation and the radiographic 
findings accuratel}^ located tlie level 

Ahvays it should be stressed that, im- 
portant as they may be, the roentgen 
findings arc only an adjunct to the history 
and physical examination and other labora- 
tory data All should be correlated before 


Tahle Iff Meciiamssi OF Obstkucwov AsArrsTs 
OF 100 Cases of SMit Bohee Obstbdction 


Adhesions with previous laparotomy 55 

Adhesions w ilhout prenous Inparotomj 16 

Adhesions prenous operation not stated 8 

Intcrml henna 8 

Meckel s di\i-rticulum 3 

Gallstones 3 

I ibroma (causing intussusception! 2 

Intussusception (one due to carcinoma of cecum) 2 
Adhesions due to carcinomn not diagnosed pre 
s lousfs 1 

Tuberculous ileitts 1 

Tcmimal ilcitis 2 


100 

coming to a definite conclusion as to the 
final diagnosis 

SXtJIMARY 

1 One hundred cases of obstruction of 
the small intestine were studied and oper- 
ative and roentgen findings correlated 

2 The radiographic findings were con- 
clusive of obstruction m 94 per cent 

3 The level of obstruction can be 
localized roentgenographically, i e , je- 
junum, mid bowel, or ileum 
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4 The importance of takmg a “scout 
film” first and speaal views as necessary, 
dependmg on the history, physical findings, 
and the first film, is stressed 

5 The anatomy of the small bowel is 
discussed m relation to the radiographic 
changes 

Marne General Hospital 
Portland 4 Marne 
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DISCUSSION 

Arthur J Present, M D (Tucson, Anz ) Ex- 
cluding fractures, there is probably no \-ray emer- 
gency which calls us to the office more frequently 
than acute intestinal obstruction There is cer- 
tainly no emergency in which our services can be 
more helpful if we are careful m the manner m which 
we study the cases I hope that oiu- results can be 
as good as those of the essayists, who are to be com- 
phmented 

The radiologist has an opportumty to be helpful 
in a cntical situation and therefore a thorough roent- 
gen study IS indicated Not only must he obtain 
films adequate from a techmeal point of view but 
he cannot rest on the wet film diagnosis where he 
frequently finds himself cornered for an opinion 
It cannot be over-emphasized that all the infor- 
mation on a film should be considered We can 
frequently find indications as to the level or the 
source of the obstruction from minute details, not 
always as clear-cut as the gallstones which we have 
seen demonstrated I think the careful survev of 
the abdominal film is most important to exclude the 
possibility of free gas in the pentoneal cavity as 
exndence of perforation following obstruction, since 
that is undoubtedly the most senous complication 
We have found that the initial examination, 
no matter how careful, is often not adequate — 
whicli suggests decubitus films, upnght films, and 
flat films — but we must examine the patient fre- 
quently m order to find the source or the level of ob- 
struction, or even to confirm its presence. 

I should like to emphasize the fact that, even 
though it causes considerable discomfort, we haxe 
often found it useful to turn our patient over, for 
prone films, thus obtaining considerable informa- 
tion as to the caliber of the involved bowel and also 
a compression effect We have also had success 
frequenth b\ decompression and re-examination 
The last thing I should like to say is that we hav e 
been fooled — and I am sure others hav e been — bv a 
normally functioning colon in the presence of small 
bowel obstruction That warning I hand on because 
wc have seen perfectly normal bowel movements m 
the presence of obstruction 


SUJIARIO 

Diagndsbco Temprano de la Obstruccidn Aguda del Intestmo Delgado 


cbludtar 100 casos de obstruccioii del 
intcsiino delgado y correlacionar los ha- 
Ilazgos operatonos \ roenlgenologicos, los 
uUiinos resuUaron Icrminantes en cuaiilo 
a H prcscncia de obstrticcidn cn Oj por 
riciUo de los casos La radiografia per- 
tiulu) loctlizar cl nucl de la obslruccjon 
vcvimo, mtlad del intcstino o ilcon 


Rccdlcase la importancia de obtener 
pnmero una peHcula “exploradora” y 
Mstas espcaales conforme a las indicacio- 
nes denx adas de la histona, los hallazgos 
fisicos y la pnmera pcKcuIa 
Se discutc la anatomia del intestmo del- 
gado cn relacidn con las alteraciones ra- 
diograficas 



Treatment of Epitheliomas of the Skm' 

THEODORE P EBERHARD, MJD 
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POTnNTiALL\ high curability of 
basal-, squamous-, and basosquamous- 
cell epitlieliomas of the skin is generally 
accepted, but there is a singular lack of 
unanimit} of opinion as to the best means 
of achieving results This paper presents 
tlic procedure which was worked out and 
used in the treatment of these tumors at 
llic Ellis Fischcl State Cancer Hospital, 
Columbia, Mo, and a statistical analysis 
of the results obtained in 492 patients 
treated there between September 1030 and 
September 1942 

One assumption forms the basts of the 
rationale of Uic method, nainel), tliat 
cither radiation or surgerj , propcrlj used, 
can cure any of these lesions The sup- 
port for the assumption hes m the large 
number of articles reporting almost cquall} 
good results from tlic use of each method 
The vndcly varjang technics of irradiation 
used b) different workers, all again claim- 
ing favorable results, also indicate that 
there is little or no dinfercncc m radiosensi- 
tmtj between tlie three tjqics of tumor 
The conclusion is that tlic histologj' of a 
lesion IS no entenon for the choice of treat- 
ment Rather should one base his selec- 
tion upon the size and location of the 
growth, using that metliod which can be 
most effectively employed, which will give 
the best cosmetic result, and impose the 
least hardship upon the patient 

Inasmuch as this deduction holds good 
for almost no malignant skin tumors except 
the epitheliomas, accurate diagnosis is 
necessary This can be established only 
by biopsy, and that procedure was earned 
out on all of the cases in this senes 

The size of an epithehoma is the first fac- 
tor to be considered in determining treat- 
ment If it IS less than 3 nun m diameter, 
an adequate biopsy will remove practically 


all of the tumor If the location of the 
lesion presents no contraindication to ex- 
tension of the excision for another few 
millimeters, immediate evasion should be 
done It should, perhaps, be emphasized 
tliat in these instances the pathologist bears 
a responsibiht} for more than the diag- 
nosis, he must examine the speamen in 
such a wa)’' as to determine whether the 
grow’th has been actually completely ex- 
cised If it has, there is no necessity for 
an}*" further treatment If not, re-exasion 
or irradiation must be earned out At the 
oUicr extreme from tliese tiny lesions are 
tlie extremelv large ones Here, the com- 
bined knowledge and judgment of the 
radiologst and the surgeon may be taxed 
to tlic limit These cancers hav'e always 
destrojed large amounts of tissue and have 
usually involv'cd bone Bone mvasion 
makes permanent arrest by radiation ex- 
tremely difficult, if not impossible On 
the other hand, complete removml of the 
lesion by surgery maj'- mean creation of an 
irreparable defect which is incompatible 
wnth essential function or with hfe itself 
In such a case, of course, one should at- 
tempt as much as can be accomphshed with 
radiation and hope that the arrest will last 
for the duration of the patient’s life 
WTien surgeal removal and plastic repair 
can be done, this is the method of choice, 
whether or not there is bone mvolvement, 
for bssues already damaged by radiation 
are unsatisf actor)" for reparative surgery, 
and radiation wall not fill m a defiaency 
caused by the tumor itself Epithehomas 
of medium size, from 0 3 cm to 3 5 cm , 
leave the physiaan free to choose that form 
of treatment which will gv"e the patient 
the best cosmetic and functional result, and 
often allow him to consider even such items 
as convenience and expense 


— fpt^ented at the Thirty second Annual Meeting of the Radiological Society of North America Chicago ill 
Dec 1-6, 1946 
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The location of the lesion usually pro- 
vides the most important cntenon A 
few general rules may be bnefly stated 
If radiosensitive, important, contiguous 
structures cannot be protected, radiation is 
contramdicated A narrow scar is pref- 
erable to a round, blanched area, but 
radiation, properly done, can usually pro- 
duce results supenor to those achieved by 
skin graftmg of any type The eye pre- 
sents an excellent illustration of how im- 
portant a matter of a few milhmeters dijQfer- 
ence in location may be I^Tien the tumor 
lies upon the bulbar conjunctiva or deep m 
the conjunctival fold, it is impossible to 
shield the globe and retrobulbar fat Very 
small lesions in these locations can often be 
exased without damaging the eye, and the 
prosthesis employed immediately after 
enucleation of the eye for larger growths 
gives a far better appearance than a 
shmnken, heavily irraiated eye The 
immediate treatment and post-treatment 
discomfort is also less with surgery On 
the contrary, even tiny evasions along the 
hd margins produce defects With the 
proper use of subpalpebral lead shields, 
growths of considerable size may be safely 
irradiated without damage to the eye and 
ivith little or no ultimate defect in the con- 
tour or function of the lid At the canthi, 
surgery will almost inentably destroy 
cither the lacnmal gland or duct, both of 
nhich can usually be preserc^ed by the use 
of radiation On the hand, too, ivith its 
thm layer of tissue over the tendons and 
bones, slight differences in diameter or 
depth of lesions may lead to opposite de- 
cisions as to tlierapy Only by the close 
collaboration of the surgeon and the radi- 
ologist can the basic rules be correctly ap- 
plied to the multitudinous situations 
offered bx indmdual cases 
In manj instances, of course, neither 
•^izc nor location forces a deasion The 
particular skills of the readilj available 
practitioners ina^ be of importance The 
relation of the treatment schedule to the 
pitiint’s daily routine sometimes ma> be 
mlowcd to dictate the course to be followed 
E\pcnse niai, also be of importance, for, 


while an ethical physiaan will always ad- 
just his fee to the patient’s means, there 
are certain ancillary costs which are not so 
flexible and which may prohibit one or an- 
other form of treatment 

Metastases should be treated by radical 
block dissection whenever possible It is 
perfectly true that metastatic nodes may 
sometimes be controlled by radiation, but 
the percentage of successful results is con- 
siderably lower than w^hen surgery is em- 
ployed The treatment must be mtensive, 
resultmg in severe radiation fibrosis of the 
treated area In most mstances, the node 
therapy should be entirely separate from 
that of the pnmary lesion and should be 
deferred There are several reasons for 
this The infection occurrmg m ulcerated 
caranomas often gives nse to palpable 
nodes It also compheates real node metas- 
tases Thus, if the primary lesion is 
healed first, all node dissections become 
safer, and many contemplated operations 
will be found to be unnecessary Finally, 
the futile treatment of metastases when the 
pnmary lesion cannot be controlled wiU be 
avoided 

Recurrent, or more properly persistent, 
pnmary lesions should usually be treated 
by some other method than the one ongi- 
nally employed Those which persist after 
surgery usually do so because they are 
diffuse, infiltratmg tumors the complete re- 
moval of which involves the exasion of un- 
due amounts of tissue, those stiff present 
after radiation are presumably radio- 
resistant 

radiation technic 

There is a strong tendency among radi- 
ologists to use large mdindual doses in the 
treatment of cutaneous epitheliomas 
Many even resort to the single massive 
dose technic This is understandable, for 
it IS often difficult to con\nnce the patient 
that daily treatments for two weeks are for 
his benefit and not simply to ennch the 
pocket of the radiologist But it is not de- 
fensible These tumors are cancers, and 
there is no more reason to disregard the 
teachings of Coutard in regard to protrac- 
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tuon and fractionaUon tlian if one were 
dealing with a caranoma of the larjuv 
A large percentage of long-term arrests, 
better cosmetic results, and fewer necroses 
wall reward the patience of the careful 
tlierapcutist 

The kilovoltage should \ar\ wath the 
tluckncss or depth of the lesion Most of 
the eases m tins senes were treated wath 
120 k\ and 1-10 k\ Lower \oltagcs than 
these are safe onlj with the most super- 
ficial tumors, and the deep-tissue damage 
of 200 k\ is nccessaiw onl) watli tlie \cr)" 
deep ones Additional filters from 3 mm 
A1 to 0 j mm of Cu were used witli the ap- 
propnatc kilo\oltagcs, the machines all 
ha\ang inherent filtratioiis of 0 2,5 mm Cn 
equivalent The targct-skin distances 
vaned from 25 cm to 50 cm depending 
upon the thickness of tlic tumor and the 
kilovoltage The fields were limited bv 
means of cones and mdivaduallv fitted lead 
cut-out shields Around the eje, silver- 
plated lead sliields were used under the lids 
and cut-outs over the outer surfaces 

At first, daih doses of 300 r and -100 r 
were used, but later evpcncnce showed that 
these were too high to give good cosmetic 
results witli anv but the sinallcst fields, and 
tJiey were reduced The final ordinarv 
routine called for 200 r per day for tlie first 
] ,G00 r, 300 r per da} for the nc\t 1 ,200 r, 
and -100 r per day for tlie last SOO r These 
dosages vaned with the size of tlie field, 
tlie kilovoltage, and the total dosage to be 
given Some of the smallest tumors re- 
ceived as high as 5,000 air roentgens and a 
few of tlie very large superfiaal ones as 
little as 2,500 r The aim should be always 
to get at least 3,000 tissue roentgens into 
tlie deptli of the tumor 

Nearl} one-third of the lesions were 
treated wath interstitial radium 550ien 
hospitalization can be easily accomplished, 
this method has several adv^antages 
From a theoretical standpoint it should be 
ideal, for it places the highest intensity of 
radiation at the growing base and edge of 
the tumor Its rapid decrement of inten- 
sity can sometimes be used to advantage as 
a means of protecting underlying structures 


Tadle I Tvpes of Lesions and Ace of Pattests 
P-itients 492 

Lesions 790 

Basal<gll 545 m 307 patients 

fequnmous cell 197 in 154 paUents 

Basosnuamous-ccII 18 in 17 patients 

Age 

Mean 70 years 

Median 72} cars 

which cannot be shielded from direct ex- 
ternal rays Most important of its fea- 
tures IS tlie savnng in time This may be 
extremely important for out-of-towm pa- 
tients, who may be treated m a matter of 
twenty-four hours vvitli equally good thera- 
peutic results and almost as good cosmetic 
results as w ould be accomplished with two 
weeks of x-ray therapy Needles con tam- 
ing 3 3 mg of radium per centimeter of 
active length or 5 nig per cm were used, 
the former taking an average of forty 
hours’ treatment instead of the twenty-four 
hours required wath the higher mtensity 
AH of tlie needles had walls of 0 5 ram of 
gold or platinum Surface appheators 
were never used, because of the numerous 
diflTicultics inv olv'ed in making and apply- 
ing them and the absence of an} thera- 
peutic advantages 

The surger} was done exclusively with 
the cold knife Neither cautery nor the 
“clcctnc kmfe” was used Cauter} de- 
stro} s the specimen and also makes it im- 
possible for the operator to know the depth 
to which he has gone The round white 
scars are as bad as the worst radiation 
scars The "electnc knife” chars the bs- 
sues slightly, distorts the cell structure of 
the speamen, and again makes for un- 
necessanly prominent scarring The sup- 
posed cancencidal acbon of the heat does 
nothing but giv-^e the operator a false and 
misleading sense of secunty 

STATISTICAL ANALYSIS 

The mean age of the patients was sev- 
enty years and the median age sev^enty-two 
years (Table I) This is almost ten years 
older than the pabents m most other senes 
and accounts for the large number of deaths 
from mtercurrent disease Treatment fa- 
cihbes havnng been brought to the mdigent 
rural populabon for the first bme wath the 
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Table II Af»ATOincAL Distribution of Lesions 


Location 

Basal- 

Cell 

Squamous- 

CeU 

Baso 

squamous- 

Cell 

Scalp 

6 



Porchcad 

29 

7 

1 

Nose 

108 

14 

4 

Ala nasi 

17 



Check 

183 

88 

4 

Upper lip 

5 

1 


Lower hp and chin 

20 

4 


Upper eyelid 

11 

1 


Lower eyelid 

20 

2 


Inner canthus 

21 

3 


Outci canthus 

8 

1 


Conjunctiva 



1 

Ear. pinna 

27 

27 

3 

Xcek 

59 

20 

6 

Trunk 

18 



Arras 

8 

2 


Wnst 


2 


Hand and fingers 

2 

14 


Legs 

3 

2 



645 

107 

18 


opening of the hospital, the proportion of 
far advanced, often hopelessly advanced, 
lesions received during the first year was 
discouragingly high Later matenal ap- 
proMmated in quahty that seen in most 
large chnics Forty-six patients had more 
than one kmd of lesion, and 139 had mul- 
tiple lesions of the same kind The ana- 
tomical distnbution of the lesions is de- 
tailed in Table 11 

The final results of the whole matenal 
are shorni m Table III and of the basal- 
and squamous-cell lesions separately m 
lable IV The figures in the second col- 
umn of Table III and the second and fifth 
columns of Table IV are absolute percent- 
ages Those in the tlnrd and sixth col- 
umns arc calculated Vanous schemes 
ha\ c been proposed to adjust the cure rate 
■n si m tumors to compensate for the high 


percentage of loss from mtercurrent disease 
before the end of the follow-up penod, and 
thus to bnng the figures more nearly into 
hne with the computed cure rates of cancer 
occumng m the earher decades of life 
Magnusson (1) chose to apply his known 
recurrence rate to the number of patients 
dying of mtercurrent disease, countmg the 
resultant number as dead of disease and 
adding the remamder to his known “hvmg 
and well ” Warren (2) objects to this use 


Table III Three-Year Results for Entire 
Series 



No 

Pa- 

tients 

Per- 
centage 
of All 
Patients 

Per- 

centage 

of 

Sur- 

vivors 

(Calcu- 

lated) 

Living free of cancer 

327 

06 4 

88 6(W) 
83 3 (M) 

Living with cancer 

5 

1 2 

Dead of cancer 

43 

8 7 


Lost to follow up 

Dead of other diseases. 

28 

6 6 


free of cancer 

80 

18 1 



of hypothetical cures Instead, he apphes 
the current general mortahty rate for a 
population of the same age group to his 
total number of patients and computes his 
final cure rate upon this number of calcu- 
lated survivors instead of upon the onginal 
number of patients m the senes Both 
methods have been used here and the re- 
sults entered with the letters M and W in 
parentheses Cunously, higher computed 
rates are obtamed m this senes by means 
of Warren’s method than witli Mag- 
nusson’s 

In Table V the results, both absolute 


Tablf IV Three Year Results for Basal Cell and Squamous Cell Lesions 


Ti)tal 

I IMtlR ItfC Ol (\WISV. 

1 umc Willi (liviTic 

I >11(1 of tllM ■!■'( 

1 (V I to follow up 

Dcid of iiitcrcumiit di'.tn'.L 


\o of 
Patients 


■507 

235 

3 

18 

10 

Oo 


Basal Cell 


Per Cent 


Per Cent of 
Sure i\ ors 
(Calculated) 


\o of 
Patients 


100 

GI 


0 S 
•f 0 
5 2 


a5 G(\\) 
S7 2 (M) 


151 

02 


<> 

25 

O 


Squamous Cell 


Per Cent of 
Per Cent Sunnors 

(Calculated) 

100 

50 7 80 0 (\\ ) 

75 3 (M) 

I 3 
10 2 
5 8 
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tion and fractionation than if one were 
dealing mth a carcinoma of the lai^mv 
A large percentage of long-term arrests, 
better cosmetic results, and fewer necroses 
will reward the patience of the careful 
therapeutist 

The kilo\oltagc should \ary wath tlie 
thickness or depth of the lesion Most of 
the cases in this senes were treated with 
120 k\ and 140 kv Lower voltages tlian 
these are safe onh with the most super- 
fiaal tumors, and the decp-tissuc damage 
of 200 k^ IS necessar\ onl}’ with the vcr>' 
deep ones Additional filters from 3 mm 
A1 to 0 o mm of Cn were used with the ap- 
propnatc kilo\ oltages, the machines all 
ha\ang inherent filtrations of 0 2.) mm Cu 
cqunalent The targct-skiii distances 
\aned from 2i cm to ">0 cm depending 
upon the thickness of the tumor and the 
kilo\oltage The fields were limited In 
means of cones and mdn idualh fitted lead 
cut-out shields Around tfie eve, siher- 
platcd lead shields were used under the lids 
and cut-outs o\cr the outer surfaces 

At first, daih doses of 300 r and 400 r 
were used, but later expcnencc showed that 
these were too high to give good cosmetic 
results w itli any but the smallest fields, and 
the) were reduced Ihc final ordmar) 
routine called for 200 r per day for tlie first 
1,G00 r, 300 r per day for tlie next 1,200 r, 
and 400 r per day for the last SOO r These 


dosages waned wath tlie size of the field, 
tlie kilo\ oltage, and the total dosage to be 
given Some of the smallest tumors re- 
ceived as high as 5,000 air roentgens and a 
few of tlie ver)' large superfiaal ones as 
httle as 2,500 r The aim should be ahvays 
to get at least 3,000 tissue roentgens into 
the depdi of the tumor 

Nearly one-third of the lesions were 
treated ivith interstitial radium When 
hospitahzation can be easily accomplished, 
this method has several advantages 
From a theoretical standpoint it should be 
ideal, for it places the highest intensity of 
radiation at the growing base and edge of 
the tumor Its rapid decrement of inten- 
sity can sometimes be used to advantage as 
a means of protecting underlying structures 


Table I T\pes op Lesions and Age of Patients 


Patients 

Lesions 

BTsal-ccll 

Sfiuamous-ccII 

Basosquamous-ccll 

Age 

Mean 

Median 


4<12 

700 

545 in 307 patients 
197 in 154 patients 
18 in 17 patients 

70 years 
72 years 


which cannot be shielded from dmect ex- 
ternal ra)’^s Most important of its fea- 
tures IS the savang in time This may be 
extremely important for out-of-town pa- 
tients, who ma) be treated m a matter of 
tw enty-four hours wath equally good thera- 
peutic results and almost as good cosmetic 
results as w ould be accomplished with two 
w eeks of \-ray tlierapy Needles contam- 
ing 3 3 mg of radium per centimeter of 
actn c length or 5 mg per cm w ere used, 
tlie former taking an average of forty 
hours’ treatment instead of the twenty-four 
hours required with the higher intensity 
All of the needles had walls of 0 5 mm of 
gold or platinum Surface appheators 
were neier used, because of the numerous 
difficulties involved m makmg and apply- 
ing tliem and tlie absence of any thera- 
peutic ad\ antages 

The surger)' was done exclusnel) inth 
the cold knife Neither cauter)'^ nor the 
"clcctnc knife” was used Cauterj’’ de- 
stroys tlie speamen and also makes it im- 
possible for tlie operator to know' the depth 
to which he has gone The round white 
scars are as bad as the worst radiation 
scars The ‘‘elcctnc knife” chars the tis- 
sues shghtlv, distorts the cell structure of 
the speamen, and agam makes for un- 
necessarily prominent scarring The sup- 
posed cancenadal action of the heat does 
nothing but give the operator a false and 
misleading sense of security 

STATISTICAL ANALYSIS 

The mean age of the patients was sev- 
enty years and the median age seventy-two 
years (Table I) This is almost ten years 
older than the patients in most other senes 
and accounts for the large number of deaths 
from mtercurrent disease Treatment fa- 
cihties having been brought to the indigent 
rural population for the first tune with the 
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DISCUSSION 

J A del Regato, M D (Columbia, Mo ) After 
listening to Dr Eberhard, one cannot but be 
capbrated by his logic I have examined and 
foUovrcd hundreds of patients treated by him at 
The Elhs Fischel State Cancer Hospital, and con- 
sequently I have had an unusual opportunity to 
apprcaale his excellent results in the treatment 
of carcinomas of the skin 
I agree with Dr Eberhard that the histologic 
character of caranomas of the skin does not offer a 
basis for choice of treatment I nould like to add, 
specificall) , that the reputed radioresistance of the 
adenoides cvstica type of carcinoma is a raidh I 
also agree that inr^asion or proxinut} of cartilaginous 
or bony structures is not a contraindication to radia- 
tion therapy, but only a arcumstance requinng 
special adaptation of technic I also agree that sur- 
face cunetherapy has no special nrtues, but, unlike 
Dr Eberhard, I extend the same consideration to in- 
clude the interstitial application of radium There 
can be no question as to the ability to control car- 
cinomas of the skin b\ skillful interstitial cunether- 
ap\ , but the cosmetic results can be improved and a 
number of cases of radiodermabtis avoided when 
adequate roentgen therapi is substituted 
W e hold the opinion that adequate roentgen ther- 
apy IS the treatment of choice of carcinomas of the 
stan, the size of the lesion and its location mil de 
tcrminc the quality of radiabon needed, the maxi- 
mum daily dose administered, and the required pro- 
baction The minimum total dose nhich is neces- 
sarv to stenlizc the tumor will \ ary with the size of 
field, the qualiU of radiabons, and the aieragc daily 
dose This implies a dn crsily of technics to be ap- 
plied to the different cases and forbids routine 
methods Wc gi\e preference to surgical treatment 
in certain instances where it accomplishes cffcctn ely 
and expcditioush what would require more lime 
and nttenlion by means of roentgen tlicrap\ Le- 
sions of niodcralc size of tlie skin of tlie checks and 
ccmcal regions ma\ be wideh excised milioul dis 
figurement , carcinomas of the scalp and dorsum of 
hands arc \er\ adequately treated b\ excision and 
skin grafts In general surgical treatment is most 
pnclical in the rare carcinomas of unexposed areas 
of the skin That we gi\c preference to tlie surgical 
treatment of these lesions docs not mean that roent- 
gin ihcnij)! IS contraindicated The surgical treat 
lucnt of carcinomas of the dorsum of hands b\ ex 
cision and skin graft is %cn satisfaclon, but when 
the surgical excision implies mutilation roentgen 
ih(.ra|)\ should l>c first considered \ tn often the 
clime'll assiuuptioti of inxasion of tendons of Uic 
hand is not icnficd on microscopic cxaniinabon of 
tin. surgical specimen the adherence in depth and 
ri Milling dysfunction is more often due to under 
hang inflammation (Aclcmian) In such cases an 
nmputatum max not lie yiislificd and protracted 


roentgen therapy is the treatment of choice In the 
treatment of caranomas of the ey elids, of the inner 
and outer canthns of the ey e, of the skin of the ear, 
of the preauncular and retroauricular regions, of the 
skin of the nose, and of extensive lesions everywhere, 
the suppleness of roentgen therapy , its adaptabihty' 
to the peculiar requmements of the lesion or of the 
region, cannot be excelled by any other method 
In ^e present state of our development in the 
treatment of cancer, a skillful performance is often 
more important than the choice of method I am in 
complete agreement wath Dr Eberhard m respect 
to the results obtamable by roentgen therapy But, 
although I am witness of the excellent results which 
he has obtained with interstitial cunetherapy^, I feel 
that I would be incapable of reproducing these re- 
sults by the same means, and I remain connneed 
of the unu ersal virtues of roentgen therapy in car- 
cinomas of the skin 

Henry J UUmann, M D I am interested par- 
ticularly^ in these statisbcs of curabihty, for I 
think I shall have to go back and rex lew the cases 
that I reported before this Soaety' about two 
y ears ago, and xvhich were published in Radiol- 
OGX (46 279, 19-10) xvitbin the last year, on a, 

comparable number of lesions with a somewhat 
higher percentage of good results In my locality 
I get a higher percentage of pabents in the lower 
age group I have quite a number m the forties, 
and they are common in the fifties Of course, m 
Southern California we haxe a fairly dry' climate 
and considerable sunlight I haxe treated the 
mayontv of my cases with roentgen rays and a 
few' with radium 

I concur heartily with the warning that it is 
extremely dangerous to treat over bone, especially 
ox cr the hands and wrists I hax e had some un- 
fortunate results in these areas with radiabon of 
any tvpe On the scalp 1 usually treat by surface 
applicabons of radium with heaxw filtration, and 
xxitli the applicator fairly close to the lesion to re- 
duce the depth dose and injury' To the underlyrng 
bone The results of tlus method hax e been \ cry 
satisfactory I should hesitate to use the roentgen 
rax with what I call a cautenzing dose on the 
scalp 

Theodore P Eberhard, M D {closing) I 
must apologize first for hax’ing somehow or other 
missed Dr Ullmann's paper in m\ rex icw of the 
literature 

On the matter of late radiabon necrosis, I 
Hunk that further analysis of this senes, which I 
did not haxe lime to complete will show a con- 
sidernblx lower percentage than Dr LUmann 
mentioned, and that is one of the reasons that I 
belicxc in Hus txpe of thcrapx The multiple 
senes lx pc of treatment I belicxc is xxhat con- 
tnbutes to the later necrosis 
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Table V Three-Year Cure Rates, Compared 
WITH Results at RADiujiitEMMBT 


Three X ear j 
Cure Rates 

Calculated 
Thrtc X'ear 
Cure Rates 


Our 

Radium 

Our 

Radium- 


Senes 

hemmet 

Series 

licmmct 

Wliolc material 

00 4 

73 0 

S3 3 

80 0 

Basal-ccII 

04 0 

81 0 

87 2 

93 2 

SqilamoHS-cclI 

69 7 

00 1 

76 3 

77 6 


and computed, arc compared nith Mag- 
nusson’s figures from Radiumhcmmet, 
SlockJiolm After adjustment for tlic 
Ingher losses from mtcrcurrcnt disease m 
our senes, tlicre arc no statistically signifi- 
cant differences 

The relatne ments of scicral forms of 
treatment can be compared on a sursnval 
basis only if each treatment has been ap- 
plied indiscnmmatcl} to consecutive cases 
and if tlie disease is one which carries a 
high direct mortality Such is not the ease 
m tins senes The methods of treatment 
were carcfulli selected according to the 
entena just desenbed Secondly, these 
epiUieliomas cause death directly only after 
extremely long penods of neglect, and c\cn 
then only in a low percentage of the pa- 
tients Recurrence, on the other hand, 
wall ine\atably occur if.tlic treatment is 
improper, and 05 per cent of the recur- 
rences wall be apparent wathin tlirec ) cars 
Table VI show s tlie recurrence rates for all 


Table \ I Comparison of Recurrences with 
Thrfe Methods of Treatment 


Ther- 

apy 

Basal 

cell, 

No 

Cases 

Re 

currcnccs 

Squam- 

ous 

cell, 

No 

Cases 

Re- 

currences 

X ray 

333 

17(5 1%) 

97 

4(4 1%) 

Radium 

103 

8 (4 9%) 

72 

3(4 2%) 

Surgery 

49 

1 (2 0%) 

28 

3 (10 7%) 


three forms of treatment and for lesions of 
both major types The basosquamous 
lesions were too few to have any sigmfi- 
cance and were omitted It is immediately 
seen that there is no real statistical differ- 
ence The seemingly bad results from sur- 
gery of the squamous-cell lesions are il- 


lusory This group IS small and contains 
11 lesions of the hand and wnst, several of 
which had massive axillary metastases 
when first seen Two of the three recur- 
rences took place m the stumps after ampu- 
tation m these cases 


SUMMARY 

A treatment plan is presented for basal-, 
squamous-, and basosquamous-ceU epi- 
theliomas of the skin m which the choice of 
the metliod of treatment is based pnmanly 
upon tlie size and location of the lesion, 
secondanly upon the probable cosmetic 
result, and not at all upon the histology 
Biopsy is advocated to insure that the 
lesion belongs m the epithehoma group 
The size and location are considered im- 
portant because tliey affect tlie effiaency 
watli w’htch radium, x-rays, and surgerj' 
max' be used 

Sex on hundred and sixty lesions were 
treated on •102 patients in three years At 
tlie end of a minimum three-year foUow-up 
period, 327 patients (66 4 per cent) were 
Imng free of disease and S9 (IS 1 per cent) 
had died of other diseases WTien Mag- 
nusson’s correction factor for those dying 
of mtcrcurrent disease is inserted, the cure 
rate becomes S3 3 per cent, which compares 
favorably with the Radiumhemmet rate of 
S6 per cent The results of the three 
methods of treatment are compared by 
using the recurrence rate as the basis, and 
again no statistically significant differences 
arc observed 

Note I am deeph indebted to fnends and 
fonner colleagues at Tlie Elhs Fischel State Cancer 
Hospital for pennission to use this matenal and for 
tlicir generous assistance in compiling the data 

Department of Radiology 
Jefferson Hospital 
Philadelphia 7 Penna 
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A Grid-Front Cassette 

A Useful AppUcahon of the Stationary Gnd 
JOHN D CAMP, M.D 

Section on Boenlgenology, Mayo Cbmc, Rochester, Minnesota 


S INCE THE introduction of the stationary 
gnd for roentgenographic purposes, 
roentgenologists have found the device use- 
ful in arcumstances m which a conven- 
tional Potter-Bucky diaphragm cannot be 
employed The use of the stationary gnd 
in many instances, however, has been com- 
phcated by a difference in the size of the 
gnd unit and the vanous cassettes avail- 
able WTien the gnd is used in the vertical 
position, vanous makeshift deiuces, such 
as sandbags, adhesive tape, chps, etc , 
have been necessary to hold the gnd in ap- 
position to the cassette 
To oiercome this difficulty and obtain a 
gnd-cassette combination that could be 
placed quickly in all positions, it was felt 
that the gnd should be an integral part of 
the front of the cassette This was 
achieved by remo\’ing the bakehte front of 
a Picker cassette and replaang it with a 
metal Lvsholin gnd cut to correspondmg 
size The front of the metal Lysholm gnd 
u as protected bj" a thin bakehte or plastic 
sheet Because of the thinness of the 
Ljsholm gnd, the combined thickness of 
the grid and protective sheet was the same 
as the bakehte front that had been re- 
ino\ed The result uas a gnd-front cas- 
sette which was the same size in all dimen- 
sions as a com oiitional cassette (Fig 1) 
This combination has many adiantages 
that arc readih apparent The detail of 
the resulting roentgenogram is improscd, 
the shiclows of the gnd lines arc narrower 
bee.uise of lessened distortion, and the cas- 
sette because of its standard size can be 
used III am cassette tunnel or stereoscopic 
shift diMei 

\ similar gn<l front cassette has been 
made for use of the roenlgcnologisls at the 



Eig 1 Gnd-front cassette A metal Lj sholm gnd 
and protecUve plastic covenng have been subsUtuted 
for the conventional bakclite front of the cassette 
The resulting gnd-cassette unit is of the same sue and 
thickness as the original cassette 

Mayo Chmc by replacmg the bakehte front 
of a standard Kelley-Koett cassette with a 
Liebel-Flarsheim stationary gnd and pro- 
tecting bakehte front * The result was a 
umt similar to that first mentioned but 
about 1/S inch (0 32 cm ) thicker than 
the standard cassette This disadvantage 
can be eliminated by a shght change in 
the design of the cassette Any other cas- 
sette hkewnse can be adapted to this pur- 
pose Because of the difference m con- 
struebon of tlie Lysholm and Liebel- 
Flarshcim gnds, there is a difference m the 
quality of the resulting roentgenograms 
tliat in mv expenence favors tlie metal gnd 
My colleagues and I ha\e used these 
gnd-front cassettes for nearly a year and 
are frequently finding new^ applications for 
them, since they can be made m any stand- 
ard size The) ha\ e become indispensable 
for bedside examination of structures Uiat 
noniialh would require a Potter-Buck\ 
diaphragm Excellent bedside roentgeno- 


' ‘■iiin tins articl, pripiml. 1 ln\c liccn mfonnctl thit Hr l-imc'i P Roii-;<;cnii nf W vr o 

m.h/1-.l . ^prcnl I ulHl 1 hrsl.um gr„l front cn.^cUt forcviminMionFufe W^ltciAaT 
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Dr Ullmann I use the long-protracted pro 
cedure onl) with the higher voltage The time is 
three weeks with the copper filter I lake onlj a 
week with the lower \oltnge 


Dr Eberhard I agree to higher voltages for 
the thicker lesions I seldom go down to 100 
1 think the failures result from too low voltage, 
underestimating the thickness of the lesion 


SUMARIO 

Tratamiento de los Epiteliomas Cutdneos 


Pres6ntasc uii plan tcrap^utico para los 
epiteliomas baso-,cscamo-, y basocscamoso- 
cclularcs de la picl, cn cl dial la clccadn 
del metodo de tratamiento se basa pnmor- 
dialmentc cn cl tamano y loealizacidn de la 
lcsi6n } secundanamente cn cl probable 
efccto est6tico, sm tomar cn cuenta la 1ns- 
tologia .Se recomicnda la biopsia para 
cerciorarsc de que la neoplasia pcrtcnece al 
gnipo cpitehomatoso El tamano } la 
situacidn se considcraii importantcs por 
afcctar la cficacia con que pueden utilizarse 
el radio, los ra\ os X y la cirugia 

En tres afios IraPironsc 700 Icsioncs cn 
402 enfermos Al cabo de tin penodo mi- 


mmo de tres afios de observaadn subsi- 
guicnte, 327 enfermos (60 4 por ciento) se 
liallaban dvos y sin enfermedad y 89 (IS 1 
por cicnto) liabian fallecido de otras enfer- 
medadcs Al aplicar el factor de correcadn 
dc IMagniisson para los que mueren de afec- 
ci6n mtcrcurrcnte, el coefiaente de cura- 
a6n pasa a 93 .3 por aento, que se compara 
fa\ orablemente con el SG por ciento del 
Radiumlicmmet Al comparar el resul- 
tado de los tres metodos terapduticos, to- 
mando como base el indicc de recurrenaas, 
tampoco se observan raayores diferenaas 
cstadfsticas 
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A Total Population Chest Survey 


In %new of the importance to radiologists 
of the proposed campaign of the National 
Tuberculosis Association urging every one 
in the United States to have an x-ray ex- 
amination of the chest, Radiology has 
deemed it expedient to pubhsh, with a few 
minor omissions, the following correspond- 
ence between Dr Francis J Weber, Medi- 
cal Director Chief, Tuberculosis Control 
Dmsion, U S Public Health Service, and 
Dr L Henry Garland, President-Elect of 
the Radiological Society of North America 

Washingtov 20, D C 

Aug 20, 1947 

hr L Hcnn Garland 
4Tfl Sutler Street 
Sin Franasco S, Calif 

Dear Dr Garlavd 

As Aou mas know, the National Adiertising 
Council lias accepted the proposal advanced by the 
National Tuberculosis Association to pul on a cam 
iwifii! starting after the first of the next calendar 
I car urging the people of tins counln to haie chest 
V ra\s The proposal was accepted because it was 
the feeling of the \d\erlising Council that spcafic 
action could lie urged on the public, leading toward 
ultimate public Iwncfit 

The adicrlising agcnci selected to handle the 
pTcjMTiiioii o! ihc material is now at work T)ie 
NuUoud Tulicrculosis Nssociaiion and the United 
Mates Public Health Semcc arc semng as s(>onsor 
ing c»>nsiiltaiils to this agcnci It is planned that 
the final iiiatinil mil urge the public to consult 
])h\ sun uis lulxirciilosis associations, and health dt 
p iruncnts wiUi respect to oblainnig chcsi \ ravs 

I Ills gcticnl nntcnal will be supplcuientcd b\ nia 
ii n ij n Inch cm Ixi adapted to locil area use so that 
progruns is derdojicd loc-ilK nn\ tie in with the 

II Uu.n il citnp iign The Xatioml Tulxvculosis As 
Mwiation u Its last annual Board meeting \otcd to 
umhrwnit llic prunirution of lUc luaicrials 

It Is tint this ciinpiign wall rcccisc the 

ai In i siipiKirt of the medical firofcssmn particul irh 
tin ori. ini’id groups such as the Radtolopcal So 
mu o( North Nminca the Ninencan Hocntgui 


Ray Society, the Ainencan Medical Association, as 
well as the two groups specifically interested in 
diseases of the chest, the American Trudeau Soaety 
and the American College of Chest Phvsiaans 
If this concept of an approach to the public on a 
pubhc health problem is consistent with )"our 
thoughts, I should like to enlist your active support 
of the program among the officers and members of 
the professional organizations 

Particularly, >ou can do much to adrmnee the 
program because of vour position of recognized 
leadership in your field, as shorra bj your election 
to the presidency of the Radiological Societ) of 
North Amenca 

Smcerelj yours, 

Francis J Weber 

San Francisco S, Calif 
Aug 28, 1947 

Francis J Weber, Medical Director 
Chief, Tuberculosis Control Dinsion 
U S Public Health Semce 
Washmgton 25, D C 
DmVR Dr. Weber 

This will acknowledge y our letter of Aug 20 
Se\ cral y ears ago, the Amencaa College of Radiol- 
og\, in formalh approvmg the pnnnple of mass 
chest sun cys for the detection of pulmonary tuber- 
culosis, emphasized that “Films should be ex- 
amined by ph\ sicians who arc trained and competent 
to interpret radiographs of the chest ” 

FranUi , this appears to be the crux of the prob- 
lem A'ou state that the National Tubenculosis 
Association wall urge all persons to have “chest x- 
ra\s” which may mean nothing Hawng a chest 
\ rax IS raluclcss unless it is properh interpreted 
How and where should wc direct persons so that 
thei mar reccii e a reliable x rax examination^ 
Should wc urge them to be examined b\ qualified 
phx-sicians in ihcir offices > 

Should wc direct them to certified radiologists 
(names arc obtainable from most local counlx medi- 
cal societies) ’ 

Jf directed to other Uian certified radiologists, 
should wc set up sUindards to protect the public’ 
A chest x rax at a Tuberculosis Unit or a Public 
Health Depot max lie read b\ an unknown reader, 
qualified or olherwase Should wc insist on tested 
readers for all surx ex centers, mobile units, etc ’ 
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grams of tlie skull, chest, spinal column, 
pchns, unnar)' tract, etc , are non easily 
obtained In tlie operating room the gnd- 
front cassette has pro\ ed most desirable in 
the examination of fractured hips and 
for cholangiograms It is used routinely 
for certain projections dunng encephalog- 
raphy, X entnculography, and other spe- 
aal examinations Since the gnd-cassette 
unit max be used in anj cassette shifter, it 
permits the production of roentgenograms 
of tlie Pottcr-Buckj tx'pc nhen a high- 
speed x'ertical txpc of Buckx’- unit is not 
ax ailablc For special examinations, such 


as artenography, angiocardiography, and 
otliers in xxhich a rapid sequence of ex- 
posures IS desirable, the use of the gnd- 
cassette unit eliminates the time lag that 
occurs xx’lien the conventional Potter-Buck}' 
mecliamsm is employed 
A disadx'antage of the gnd-front cas 
sette IS its relatix'cly high cost, hoxvexer, 
otliers XX ho hax c had an opportunity to use 
the dcxncc hax'c stated that its usefulness 
more than compensates for that 

St-Clion on RocntRcnolog> 

Xlnjo Clinic 
Rochester Xlmn 


SLMARIO 

Chasis con Rejilla por Frenfe 

Quitdndolc cl frciitc dc bakehta a un 
chasis o cassette x rccmplnzdndolo con una 
rcjilla X rcciibnmicnto pldsbco conio res- 
guardo, sc ha obtemdo un chasis-rejilla del 
mismo tamafio } espesor quo cl pnmitix o y 
que ha cncontrado numerosas aphcacioncs 
en radiograffa 
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Now as to a training program for interpreters 
In regard to this, let me sav that I admire ^e^>’ 
much the plan that i on, m conference wnth others, 
■worked out sometime ago m San Francisco It is 
too bad that this plan had to be curtailed as a result 
of the war Hoivei er, now that tlie war is over, I 
think such a thing could be taken up again, worked 
out so that it IS practical for a large part of the coun- 
tn , and then publicized m the nght channels to see 
that such a program is set up in as mam places as 
possible In this we will have to relj on the educa- 
tional efforts of societies like i ours, because (frankly) 
we do not have the personnel or the funds with 
which to conduct a nationwide program of that type 
We realize it is something to be done, however, and 
it seems that the best that should be done at this 
time would be to start it in one or two areas like 
)ours, determine the most practical wav of going 
about it, and attempt to get the funds from some 
place to make it possible to have similar programs in 
different parts of the countn One wa\ to do it, 
for example, would be for the roentgen rai societies 
to get together with, let us sav, the Medical Section 
of the National Tuberculosis ■Association, namely, 
the Trudeau Societi , and work out some program 
tnuch like the present post-graduate t-y pe of confer- 
ence being held at different parts of Uie country’ 
This IS something which I feel such professional 
groups can do better than we ourseh’es who are in 
ofTiaal yvork, although we are m a position to help 
such groups organize it and even do some of the 
Work Certatnlv we are anxious to help 
With regard to the possibility of postponement of 
the proposed adi crlismg campaign, I feel sure that 
plans are too ivell advanced to consider such a moi e 
As i matter of fact, the Council wanted to go ahead 
last j car but v\ ere dcliberateh discouraged It was 
decided to go ahead, however, this next Tanuarj, 
With the program to begin quite slowly at first, the 
full cffecls not to be felt for sev cral monOis There 
fore, there is still nearly a full v ear for planning, as 
Well as an opporlunitv to obsen c tlie program and 
determine what the fresh demands of Uns new pro 
gram wall Iw 

This subject is such an important one that it 
Would sccin well if some of our staff could discuss 
Ih's at V our next annual meeting At that meeting, 

""wWhopc to get not oiilv the vaews of tlie Society 
regarding the desirability of this program from a 
^^irol point of view but I would also like the 
^^cii s assistance m dcycloimig some wxirkablo 
plan 1)1 vijiicb we could licitcr handle an increased 
Old of routine x rays that might result from tins 
odycrtiMng program I think if y\c start m now, 
‘■r'und plans can Ik laid for the fuliiri. I might say 
I lat (he kdvtrtiMng Couiinl will consider renewing 
a <ln\e at tin. end of tin, next calendar year should 
K lirst \ t ir s efforts promise success 1 hcrcforc 
IS \on ictually have the lime to plan the 


things which you have suggested m vour letter 
Certainly we wall want to work as closely as possible 
with such an important public spinted group as 
y ours and I hope it will be possible to follow through 
on my suggestion that it be taken up at y our next 
annual meeting 

Sincerely yours, 

Francis J Weber 

San Franosco 8, Calif 
Sept 23, 1947 

Francis J Weber, M D 
Tuberculosis Control Dmsion 
U S Public Health Service 
Washington 25 D C 

Dear Dr Weber 

Thank you for vour letter of Sept 12th After 
consulting with several radiologists throughout the 
United States, it is still our opinion that the best w ay 
of achieyang the goal of a total population survey’ 
would be to set up a sound procedure first, and then 
to publicize it In any event, most radiologists 
would welcome specific assurance of the U S Public 
Health Service and the National Tuberculosis Asso- 
aation on the following points 

1 Only qualified personnel will be used to super- 
vise the technical procedure and make the interpre- 
tations of the survey films Each county medical 
society will be asked to designate a list of qualified 
physicians who would be available m that distnct 

2 The U S P H S and the N T A will secure 
approval by each local county medical society before 
any survey center is established or utilized in this 
program 

3 A definite suggested procedure for the han- 
dling of cases w hich hay e abnormal shadoyvs yyill be 
outlined, presumably with emphasis on regular 
medical and \ ray examination, sputum studies, and 
follow up 

\\c note in your recent letter that tlie proposed 
advertising campaign has been postponed once 
Should not this be renewed in order that plans for 
correct procedure might be completed before the 
public IS approached’ As the London Letter to the 
JAMA (10 21 44) put it m part '‘Anything that 
would w caken public confidence in mass radiography 
would impair its usefulness So also would any- 
thing that would lead tlie public to expect too much 
from this method Mass radiography has not made 
the diagnosis of pulmonary tuberculosis easier, on 
the contrary , it bnngs to light many sy mptomlcss 
cases As the diagnosis of tulicrculosis may m- 
y oh c change or loss of work and prejudice life msiir- 
nnee it should be made onh b\ persons with all the 
diagnostic procedures at their disposal " 

A ours y cry truly , 

L Hevri Gveland, M D 
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Editorial 


November 10^7 


Should we tlicul that (^ 7 ) inmuinl puhuo 
mn tubcmiloii'; iiia\ bp niissctl c\ en on n ItirRc film 
and (If) tint stnetiv s()cakuiR the di ignosis of 
tiilwciiloci*; alu ns requires s[iiiti]in coiifinmtion’ 
Therefore, such exaiuinnlion ina\ also he required 
\s long ago ns 1041 the 'snn rrancisco Roentgen 
Socicli presented n /iroposi! for a total population 
siir\c\ (for til It citi ) to the Sin I rancisco Countj 
Medical Societi the local Tuberculosis \ssoctalion, 
and the Department of Health \u \ ra\ snr\c\ 
unit « IS set up in a central locition and a significant 
nuiniKr of the citizens haie liccn evnmincd to date 
Owing to the w ir, the problein of testing re idcrs had 
to lie deferred I regret to sa\ that since return from 
sen lee I hit e not i et }iccn able to {arsiudc the local 
tulicrculosis or other oITici ils to rtsiime attempting 
its solution 


It would seem to me that (he h S Ruhlic HciUli 
Scnice nil! the National rulierciilosis \ssociaiion 
should /rJt work out some simple and fairh reliable 
method of tcshit;^ "readers iKfort oiiiharking on m\ 
total iKipiilatioii chest siinei This would tend to 
oli\i ite what happened in one large coniiti m Call 
forma a feu \cir«ago the loe-il Fiilicrciilosis \s 
sociatioii coudiiettal a mass ehest sunev on soiing 
ptr-oiis and had the films read In loc-d praeti 
turners T he latter diagnosed some -10 /ler cent of 
the c'lsts as jKisitnc for childhooil tiilierciilosisp 
On lining the films projierh interpreted In two 
radiologists m I os Angeles this (Kreentage w is re 
diiccd \irluaIK to rcro \ on arc also donhllcss 
fawilnr inlh tlie hrge westera s( itc in which some 
T5 001) immature films were made a few tears ago 
and were netcr read at all II 


Would It lie [lossiblc to post [tone the pro|»oscd 
adtcrtisiiig camiMigii for some months m order tlini 
there might lie set up suitable regional Icstiiigccnters 
nhcrc iwtciiti il tihn readers (internists radiologists 
or others) might he tested’ I iirthcr, in case sitnct 
units arc cmplotcd could \ou set up some method 
for technical sapcnision bt certified radiologists so 
that the tcchnic-d asiiccts of the program could be 
watched, and onli films of the highest caliber pro 
duced’ Sponsored In national nuthontics, super 
Msed b\ certified radiologists and interpreted In 
tested readers joii would bate a mass chest surtet 
which would rcallt mean somcUiing As Lanza ob 
sened 0 A M A , 0 30 45), ' Tuberculosis surtet 
work should be conducted along medical lines, 
Ihrougli a medical approach, and with interpreta- 
tion b) Uiose who arc capable of interpreting the 
films ” 


Prehnunar) to the above, some pubhcitj concern 
ing the program could be released Perhaps the 
Report of the Council on Industnal Health of the 
A M A on the question of mass health sunevs 
could be repnnted and tvidelt arculanzed (esp^allj 
Items 1 to 5-see J A M A , S 11 45) Fmallt . to 
gam support of the medical prof^on at lar^ would 
TL tJ«Vto note that expert legal counsel has ex- 


pressed the opinion that chest surtejs intohmgas 
thet do a diagnostic procedure, constitute the prac- 
tice of medicine and should be treated accordingl) ’ 
These arc kiiotti questions upon their fairsolu 
tion, the success of the program mat well depend 

\ ours sinccrclt , 

L H GvrljWd, MD 


W ASniNGTON 25, D C 
Sept 12 1947 

Dr L H Garland 
450 Slitter Street 
•^an Prinasco S Calif 

Drtk Dr G\rlavd 

I Int e t our letter of \ugusl 2Sth and I wish at the 
ten outset to thank tou for it Thisobtiousl} trell- 
thouglit out inissit c of \ ours is an acairatc presenta- 
tion of the general problem of routine chest \ rat 

I also wash to acknowledge m the beginning, that 
there arc no things in the picture tou presented 
which are contran to ant taeirs held bt us Actu 
nllt tt c are in close agreement with all of tour points 
ind all that I can olTcr in replt is added explanation 
of how the adt crtising propmm came about and, at 
the same time discuss some of the important things 
ttiiich led to our co-opcration watli the Coundl 

As tou know, the Advertising Council is a non- 
profit group supported bt tlic nation s industrial 
leaders and businessmen It lias no directonndirect 
connection ttalh the got cninient and indeed pursues 
policies quite independent of ant governmental 
a/^emt Since adicrfising has been so successful in 
ni int fields and inasmuch as it is rcallt a part of our 
national life these men through purelt philanthrop- 
ic niotitcs feel that bt placing tins effective public 
mstiainicnt at the disposal of medical leaders it will 
be possible to use it in wavs to promote better indi- 
vidual and communitt licaltli Since all of us as 
plusicians hate health conscrtaition uppermost in 
our minds we felt vert kindlt to this offer 

Annie it IS true that we can onlj proceed on a re- 
duced scale at this time because of certain limitations 
which tou hate pointed out (limitations which are 
also appreciated bt us) ttc still feel that much can 
be done as a start in this important field 
You wall be interested in knotnng that executives 
of tins Council told me of formal requests from 
twentv different health organizatioas asking them 
to sponsor their respectn e health programs After 
considering each one careful!} thet felt that the 
opportunities for doing good, et en though limited 
as thet are would be best m an attack on tuberculo- 
sis ^ 

It still remains to be answered as to how the pro- 
gram should be conducted, making certain that the 
best interests of tlie public are served Here I 
think we should nghtlv insist, as \ou hate empha 
sized, that chest films be interpreted onl} b} those 
who are competent to interpret them 
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N’ow as to a training program for interpreters 
In regard to this, let me saj that I admire very 
much the plan that ) ou, in conference with others, 
vorked out sometime ago m San Francisco It is 
too bad that this plan had to be curtailed as a result 
of the war However, now that the war is over, I 
think such a thing could be taken up again, worked 
out so that it is practical for a large part of the coun- 
trj , and then publicized m the nght channels to see 
that such a program is set up in as man\ places as 
possible In this we will have to rel} on the educa- 
tional efforts of societies like yours, because (frankly) 
we do not ha\e the personnel or the funds with 
■which to conduct a nationwide program of that tvpe 
lie realize it is something to be done, howerer, and 
it seems that the best that should be done at this 
time would be to start it m one or two areas like 


jours, determine the most practical wa\ of going 
about it, and attempt to get the funds from some 
place to make it piossible to hai e similar programs m 
different parts of the country One waj to do it, 
for example, w ould be for the roentgen rax societies 
to get togetlier with, let us saj , the Medical Section 
of the National Tuberculosis Association, namely, 
the Trudeau Soaeti , and work out some program 
roach like the present post-graduate t-y pe of confer- 
<rocc being held at different parts of the country 
This IS something which I feel such professional 
groups can do better than we ourselves who are in 


official work, although we are in a position to help 
^ch groups organize it and e\cn do some of the 
Work Ccrtainh we arc anxious to help 
With regard to the possibility of postponement of 
fhe proposed adxcrtising campaign, I feel sure tliat 
plans arc too well advanced to consider such a move 
As a matter of fact, the Council wanted to go ahead 
last 1 car but were dcliberatelj discouraged It was 
decided to go ahead, howexer, this next January', 
With the program to begin quite slow lx at first, the 
ml effects not to be fell for sex cral months There 
mt, there is still neirlx a full x ear for planning as 
Well as an opportunitx to obserx e the program and 
1 clcmunc what the fresh demands of this new pro 
Rrom Will lyc 


s'tch an important one that it 
wnuid seem well if some of our staff could discuss 
at \ our next annual meeting At that meeting 
Woalii hope to get not onlx the x lews of the Socictx 
fiarditig ihc dcsirabililx of this program from a 
^nt'-ol iKimt of xiew but I would also like the 
fi'^sisl incc in dex doping some workable 
an n winch we could better handle an increased 
’w 111 routine xraxs tint might result from this 
program 1 think if wc start in now, 

th i'\i'* future I might sax 

1 le AdxertKing Council wall consider rciicwang 

tin calendar X car should 

<■ Iirst \y ar S efforts pronnsc success Thtreforc 
on see, we aclinlK haxe the tunc to plan the 


things which you haxe suggested in jour letter 
Certainly we wall want to work as closelj as possible 
with such an important public spmted group as 
j ours and I hope it xvill be possible to follow through 
on mj suggestion that it be taken up at j our next 
annual meeting 

Sincerelx jours, 

Francis J Weber 

San Francisco S, Calif 
Sept 23, 1947 

Francis J Weber, M D 
Tuberculosis Control Division 
U S Public Health Service 
Washington 25 D C 

Dear Dr Weber 

Thank jou for jour letter of Sept 12th After 
consulting wnth several radiologists throughout the 
Umted States, it is still our opinion that the best way 
of achieving the goal of a total piopulation surx'ey 
xx’ould be to set up a sound procedure first, and tlien 
to publicize it In any ex'ent, most radiologists 
xvould welcome specific assurance of the U S Public 
Health Service and the National Tuberculosis Asso- 
ciation on the following points 

1 Onlj qualified personnel xvill be used to super- 
vise the technical procedure and make the interpre- 
tations of the survej films Each countj medical 
soaetj will be asked to designate a list of qualified 
phx'sicians who would be available in that district 

2 The USPHS and the NTA will secure 
approval bx each local countx medical societx before 
any surxex center is established or utilized in this 
program 

3 A definite suggested procedure for the han- 
dling of cases which haxe abnormal shadows wall be 
outlined, presumablx wnth emphasis on regular 
medical and \ rax examination, sputum studies, a»d 
follow up 

W e note in your recent letter that the proposed 
adxcrlising campaign has been postponed once 
Should not tins be renewed in order that plans for 
correct procedure might be completed before the 
public is approached? As the London Letter to the 
JAMA (10 21 44) put it m part ' Anx thing Uiat 
would xveaken public confidence in mass radiographj 
would impair its usefulness So also would anx- 
thing Uiat would lead the public to expect too much 
from this method Mass radiographx has not made 
the diagnosis of pulmonarx tuberculosis easier, on 
the contrary it brings to light manx sxnnptonilcss 
cases As the diagnosis of tubcrailosis max in- 
xolxc change or loss of work and prejudice life insur- 
ance it should be made onlx bx persons wath all the 
diagnostic procedures at their disposal 
A ours X cry trulj, 

L Henrx Ga'rlwd.M D 
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PnNKSVI \ ANl \ R \DIOI OGIC AL SOCIETY 

\t the 32ncl Aiinu il Mcclinfj of llic Peiinsj Knnui 
KndioloRicfll Socict\. Jidd Mm 0 and 10, 10-17, at 
Pocono Manor, tlic following oflicers were elec- 
ted to scr\c for I0.(7-(S Rnlpii D Ilicon, MD, 
Inc Presuknt, 1 cslic H O'linond, Pittsburgh, 
President 1 Iwt George W Clnniberlin, M D , 
Reading, 1st \ ice President M illnni V Dziirck, 
M 0 PoltsMllc 2nd \icc President, James M 
Coinersc M D , W illnnisjiort, Sccretan, Freasurer, 
Saimiel G Henderson, Pittsburgh 1 ditor Paul G 
llo\ ird M D , Tarcnltini, Associ itc 1 dilor W il 
li ini 1 Rede \ , M D , Clc irfield Editor Cnientiis 
The Urd Aiimnl Meeting of the Socicle will be 
held at Tne, Ma\ 2!and22 PHS witli headquarters 
at the Hotel Lawrence 

Books Received 

Pools re-ccieed arc acknowlealgcd under this head 
tag and such notice mat Ik. regarded as recognition 
of the courtcsi of the sender Re\ icw-s wall be pub 
Iishcd III the interest of our renders and as space i>cr- 
nuts 

It MfOKOMASninULAR \ttTIIRO< R M ll\ P\ TeDt- 
Mtsr NdROAitRD A tohinic of ISS pages ind 31 
plates, walh 132 figures Published b} Tinir 
Miinksganrd, Copenhagen, 1017 

Book Reviews 

CAverR Drsrsosis, TKrATMEvr PRoevosts Hi 
Lauren V Ackerman, M D , Pathologist to the 
EUis rischcl Slate Cancer Hospital, Assistant 
Professor of Pathologi, Washington Umicrsiti 
Scliool of Medicine, St Loins, iMo , and Ju\n A 
DEE Rmro, M D, Radiotherapist to the Ellis 
Fischcl State Cancer Hospital, former Assistant 
to the Radium Institute of the Unii ersitj of Pans 
A \olumc of 1,200 pages, with 749 illustrations, 
42 in color on nine plates Pnee S20 00 


cancer problem, furnishing a background for the 
later chapters 

Eiadcnih through an oicrsight, the heading of 
Part II has been omitted, but this obiioush begins 
inth Chapter \ I, on Cancer of the Skin, which is 
followed bv thirteen chapters dealing wath the other 
anatomical s\-stcms of the Iiodi and two final chap 
tors on Hodgkin s Disease and Leukemia The 
chapters are sulxlii idcd according to organs In the 
cliiptcr on the Digestive Tract, for c.\ainplc, there 
are sections on tlic esophagus, stomach, small boirel, 
apficiidiN, large bowel, anus sahian glands pan- 
creas, liitr gallbl iddcr, and cxtraliepatic ducts and 
pcnaiiipiillan region Cancer in each of Uicse sites 
IS disaisscd under the further sidxln isions anatome 
incidence and ctmlogi , palhologv , clinical eiolution, 
diagnosis, treatment, and prognosis, and this plan is 
followed throughout the hook Each chapter has 
itsowai list of pertinent references 

In tlicir preface the authors are at some pams to 
cxi>lain the nomenclature which thei liaic adopted 
The word cancer at the heading of am chapter indi 
cates that malignant tumors of different ongin arc 
included, caret lima is used as a heading when onii 
malignant cptihclml neoplasms are considered, and 
the rarer tumors of the same area are treated in the 
section on differential diagnosis linalh the word 
tumor has been chosen as a heading whenci’er the 
frcqucnci or the seriousness of the benign tumors, 
the difliciiltics of diflcrcntial diagnosis of benign and 
malignant tumors, or the importance of the treat- 
ment wliicli is indicated in cither case justifies a 
joint consideration 

Dr Ackerman and Dr del Regato hai e filled a 
long felt need for a treatise not onli on tlie general 
subject of cancer but one that contains authentic 
infonnation on radiothcrapi , a subject that too 
often has been disposed of m a few short paragraphs 
The clinical descriptions and the pathologic studies 
wall also be found helpful This lolume should 
proic of lalue to the student who is interested m 
cancer, and to the surgeon and radiologist who ha\e 
a common problem in its management and cure. 


The authors of this new treatise on tlie subject of 
cancer arc the pathologist and radiotherapist, rc 
spcctu eh , m tlic State Cancer Hospital of Missouri, 
and Uic contents reflect Ihcir cxpcncnce in the field 
of malignant neoplasUc disease 

The book is dmded into two parts, the first of 
whtcli includes an mtroduclon chapter, a chapter 
on Cancer Research bj Dr Michael Shimkin of the 
National Cancer Institute, and chapters on Pa 
thologiq Surgen , and Radiothcrapi This material 
IS of a imUicr general nature and does not b> an\ 
means encompass all of the aimdable infonnation on 
the subjects discussed It does, 
a good readable summaD important phases of the 
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OSTEOTOMI OF THE LONG BONES Bj HeNRI Miuai, 
M D Consulting Orthopedist, Itfaimonides Hos- 
pital Attending Orthopedic Surgeon, Hospital 
for Joint Diseases and Rnrerside Hospital, New 
\ ork , Tellow of tlie Amencan Academi of Ortho 
pedic Surgeons, the Amencan College of Surgeons, 
and the New Y ork Academi of Medicine A i ol 
ume of 294 pages with ISl illustrations Pub 
lished bi Charles C Thomas Spnngfield 111 
1047 Pnee SO 75 

For some j^rs, Dr Milch has described with 
eathusiasm tlie correction of deformities and the 
improi cment of function brought about bj altenng 
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tlic sliape and continuity of the long bones Numer- 
ous exhibits at surgical meetings have testified to 
his interest and experience He has nov crj stallized 
his past efforts into one readable volume which 
coicrs all details of the subject in an orderlj manner 
Included m this work are the mathematical con- 
siderations and bases for correction of deformity b} 
ostcotoni} Special attention is given to preopera- 
tire plans to determine the proper amount of correc 
tion to be made, thus avoiding the pitfall of cardess 
surgen It is emphasized that an osteotomy re- 
quires precision and must be well planned in advance 
The discussion of upper exlremitj osteotomies, 
generalh performed less frequently than osteotomy 
in the loner extremity, is a valuable part of Dr 
Milch s book Leg lengthening and leg shortening 
bi osteotomi and epiphyseal arrest are considered 
at length Of particular interest are the chapters 
dealing inth t\ pcs of hip and upper femoral osteo 
tonnes promulgated by xanous authors Here the 
methods are outlined in detail, and their adxantages 
and disadx antages are jiointed out 
This book is not for the student or neopln te, but 
IS an cxcdlcnt x olumc for the orthopedist and is use- 
ful as a reference xxork to which one max turn for 
aid in the mtdhgent management of a difficult 
surgical problem The more one uses osteotomies 
the more ex ident are their adx antages in favorable 
cases It IS hoped that this xxork will populanze the 
use of this eorrcctix c procedure 

Actions or R.\diatioxs ov Lm,vc Cells Bx D 
E Le4\, M a. Ph D , Prophit Student of the 
Roxal College of Surgeons Formerlx Fellow of 
Tnnitx College, Cambridge A xolume of 402 
pages, xxath SJ tables, 4 plates and 01 figures 
Published bx Macmillan Company , Nexx York, 
IfMT Pnee M W 

Tlic lute D E Lea has xxaatten a much needed 
l»ok but one xxhose scojx: is much more limited than 
the title implies It is confined to the author s 
oxxai interpretation of tlic target thcorx of the action 
"f loiiinng radiations on biological material An 
lalroduclorx chapter deals xxath the phx sics of loniz 
"'g radiations gix mg useful calculations and tables 
"U the dissqiation of energx of x mx s protons and 
mi'ln iwrliclcs The second chapter discusses 
cucmieal effects largclx in terms of t)H and H radi 
vils produced Mlhough effects on enzx nics arc 
‘■onxidered it is surpnsiug to find no discussion of 
clftvls „i, proteins or organic and inorganic colloids, 
I'lriiciihrlx since a considerable amount of xxork 
Ihxu done xxith sueh sx stems and the results 
hue Ikvii used m the interpretation of induced 
eUronioMime alter Uions to xxbich a goodlx i>or 

tloii of tht IxHiV IS tlc^nlcti 

riic iifKit thcorx IS dcvelojKd ,n considerable 
deiad Ihe mcth.Hls for wxlCTihlm„ target xohiiiit 
used bx pn X lousinxe-stig Uors are pas,^nn.,] 

xxnli iinoregentniliuel1iod.Iculo,)«n)x the luthor 


xvhich is not subject to the limitations of the earlier 
procedures Useful tables and graphs are gixen for 
calculating target size from dose-response data 
Analy sis of results xvith phage and x irus in general 
agree with expectations from theorx Hoxxever, 
although the fit is good in the case of alpha particles. 
It IS poor xxath x-rays of 0 15 A The results xvith 
the larger phages may be explained by assuming 
that, unlike the vanises, they contain an appreaable 
amount of insensitix'e material and hax^e a number of 
targets rather than a single one 
Induced rates of xasible mutations per roentgen in 
xnrus, bactena, and Drosophila are of the same order 
of magnitude, and are independent of intensity and 
waxe length m the range 0 01-1 0 A Hoxvex'er, at 
the XX ey'c color locus the rate of induced mutation 
from xxuld tx pe to w* is 13 times greater than the 
rate for xxhitc exe to xx'*, which the author does 
not discuss In the production of mutations, neu- 
trons are less efficient than x-ray's, and alpha particles 
less effiaent tlian neutrons From these obserxa- 
tions the author deduces that a single ionization 
suffices to produce a mutation Dominant lethals 
are also discussed in relation to chromosome aber- 
rations and exidence is furnished in support of the 
theorx that recessixe lethals ire rejoined chromo- 
some breaks 

Bx analogx wiUi xiruses, vhere the ratio of target 
to molecular size is known, the author computes the 
minimum gene size from the frequencx of gene muta- 
tion per roentgen From the relatix c efficiencies of 
xrays, neutrons, and alpha particles in producing 
lethal mutations a gene target diameter of the same 
size (2-9 xn/i) is obtained This is also the order of 
magnitude of the diameter of tlie chromosome sensi- 
tixe xolume obtained bx methods not desenbed by 
the author 

The greatest portion of the book is dexoted to 
analx-sis of induced chromosome changes, but space 
xxill not fiennit a thorough discussion of the author s 
presentation and analx sis In dex eloping his theorx 
as It relates to chromosome aberrations, he has selec- 
ted some sets of data and discarded others Sonic 
times no reason for tlie selection is gixcn, xxluk in 
other cases data are discarded with a merclx per- 
functorx statement which contrasts strangclx xntli 
the thoroughness of tlie analx sis in other portions of 
the Imok The analx-sis and conclusions arc based 
almost cntirclx on results obtained xxilh Tradcsrait 
ha Cliroinosomc exchanges arc considered to x arx 
as a function of the square of the x rax dose and 
neutrons are found to lie more efficient than \ raxs 
in producing structural chromosome changes Dis 
tinclion IS made liclxxcen stnicUiral and ‘pin mo 
logical chromosome alterations and the relatix e 
neutron and \ ray cfficiemx for producing each, 
which fit the aullmrs hxjKilhcsis but which to the 
rexaewer seem cntirclx unsiqiporled bx the actual 
ohscrxations 

I \chatige-s are not at random, but analx sis re 
qiiircv that exchange partners Ik sejiaratcd bx no 
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ANNOUNCrMFNTS AND BoOK RCVIPWS 


Tsovember JWT 


more tinn 1 micron The mmilitr of mill il or pn 
mar\ breaks jicr rociilKcn calaililctl In llircc dif 
fcrciit mctliods is found to Rood nRrcomtnl 
An alpli i particle or proton p issiOR tlirouRli n 
chromatid wll product a break but onU the end of 
the beta track has llit saint [irobabililt of producing 
a break 

Lethal effects m tanoiis org inisins and inhibition 
of mitosis arc also discussed 

In sjnte of such shortcomings as hate Iiccn nitn 
lioncd, this IS a tcr\ stimiil itiiig and useful Ixiok 
Much inform itioii from a \anctt of biological dts 
ciphnes ns well is from pin sics and chtiuistra has 
lietii assembled ind initrfircfcti m supjKirt of the 
author s thesis Tht rtssiill in i>cnctratiou as well as 
seo|K IS a coninieiid ible nelnetcmenl 


rLToR\\R\i>ioi6ricoDi uNi<:o i \ i as rsTCRMI 
i)\i)is I\ri CTO Cost sriosss H\ Uoooifo I 
Tiscokvtx M 11 Rotnlgtnologisi of tht IVdro 
\isci llosjiital of \Ionlc\idio, I nigiiat \ tol 
unit of IIS fiiges with 17 ilhistr itioiis Pnb 
lished In Lsp is^i Calpt, \rgciilini, 104 ") 

In this small volume, the uithor dtscnlies oa the 
basis of a group of t'-ise-s m childrtii up to 1 t \c irsof 
age tht roentgenologic astieets of the thorax in 
whooiniig cough, me isles, diphtheria iiiflutnza 
tv [ihoid ft ver chickoniiox, mimifis and sc irJcl fever 
These dcscnptions arc prtcetlcd In twomtrodnetorv 
ch iptt rs ind one dc ding with the norm il and p itho 
logit i1 an iloinv of the lungs m tlnldrcn with sjie 
ci il rtftrtiia to the lulus, tht fissures and the bron 
cht il ihslnbution 

The author [loiiits out, that w Inic there is nothing 
rtallv specific m the roentgen im iges of the thorax 
III tht diseases under considcntinn. there are certain 
til iractcnsiics which mav ‘ suggest’ their presence 
The in un interest of the book lies m the rev icvv of all 
possible thoracic findings m children sufTcnng from 
the diseases mentioned the coiniianson of the roent- 
gen images and the clTort to group these alterations, 
if not into a siiecific picture at least to use the nuth 
or s ovv II vv ords into something that ‘looks familiar 


La Tomografia nellf Malattie dei Sesn Para 

VASALI COSITRIDUTO ClIMCO RaDIOLOGICO Bj 

ErfRico Bozzi, Docente, Pnmano di Otonnolar- 
ingoialna dell Ospedale Civalc di Monza, and 
LuDOvaco Mucciii, Docente Dingcntc la Sez 
Radiol della Clinca Chirurgica dcll’Unn ersitii di 
Milano A volume of 152 pages with illus- 
trations Licinio Cappclli, Bologna, 1047 


The auUiors have studied 117 pathological sinuses 
means of plain and of laminagraphic roentgeno- 
ams and this monograph is an of their 

nenenccs It is nclilj illustrated (140 figure) 
ell onnted on good paper, and because of the vv ^th 
luustotion L be ^udied with profit bj those 
ho are interested m laminagraph) of the sinuses 


The 1 irgcsl amount of space is devoted to case his- 
tones, in which the patients are described in minute 
and perhajis unnccessarv detail These histones 
arc preceded In a short introduction and are fol 
lowed bv the conclusion The authors confirm the 
V ahiL of laiiiinagraphv and maintain thatitfinds great 
usefulness m demonstration of the amount of 
lionv damage suffered In the walls of the sinuses 
tilhtr bv osteoporosis following purulent sinusitis 
or bv pressure atrophv in evsts and tumors The 
diagnosis of polvpoid hjpcrtrophv of tlic mucosa is 
also facilitated bv the demonstration of cvclic con- 
tours in laininagr ipliic films, while the plain films 
show onlv unifonn cloudiness 

This innnograph has the good points and the pit 
falls of manv similar European works It combines 
excellent fiiclonal demonstration wath excessive and 
perhaps unimportant details wathin the text 


In Memonam 

rORRLST LcROV SCHUM\CHER, M D 
1SS5-1047 

Eorrest LcRov Schumacher died at his home in 
Bollcvaic Pennn , Tunc 2, 1047 He was bom m 
Hazleton Pemia , Dec 12, ISS.'), and was graduated 
from the bnivcrsitv of I’ennsvh ann in lOflS After 
serving m internship at the Allentown Hospital, he 
licgan the pr iclicc of medicine in Duboi' Penna In 
lOlO he undertook the studv of radiologv at the 
Merev Hospital, Baltimore Md and in 1014 was 
npiiointcd to the staff of the Dnbois Hospital 

Dr Schumacher was one of the organizers and a 
charter member of the Roentgen Rav Soactv of 
Central Pennsv Iv nma, now the PennsvIvaniaRadio- 
logncal Socictv and was president of the societv in 

lOIS-inin In 102 1 he was made associate roentgen 

ologistntSl Emncis Hospital, Pittsburgh and in the 
same vear became o'-sociatcd witli Dr Zoe Allison 
Johnston in private practice In 1027 he received 
the njiiwmtmcnt of roentgenologist to the Suburban 
General Hospital Bellevaic Penna and to the 
Homestead Hospital Homestead, Penna , and in 
I92S became radiologist to the Pittsburgh Skin and 
Cancer Foundation In 1035 Dr Schumacher 
joined the Radiological Staff of the Falk Clinic of the 
Univcrsitv of Pittsburgh and was made instructor in 
the Department of Radiologv In the same v ear he 
was certified as a diplomate bv tlie Araencan Board 
of Rndiologj He was a member of the Radiological 
Societj of North Amenca and a fellow of the Amen 
can College of Radiologv He sen ed as President of 
the Pittsburgh Roentgen Societj in 1037 

Dr Schumacher was mamed in October 1917 to 
Miss Emma t eil, of Punxsutawnej , Penna, who 
sumves him Their son, Forrest A Schumacher, 
hi D IS at present semng vnth the Armj of the 
United States, holding the rank of Captain 

H Norton Mawhinnev , M D 



RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Editor s Note Secretaries of state and local radiological societies are requested to cooperate in keeping this 
section up to-date by notifying the editor promptly of changes in officers and meeting dates Address Howard 
P Doub, M D , The Henry Ford Hospital, Detroit 2, Mich 


UNITED STATES 


Connecticut 


Radiological Society of North America Secre- 
tary Treasurer, Donald S Childs, M D , 607 
Medical Arts Bldg , SjTacuse 2, N Y 

American Radium Society Secretary, Hugh P Hare, 
M D , 605 Commonwealth Ave , Boston 15, Mass 

American Roentgen Ray Society Secretary, Harold 
Dabney Kerr, M D Iowa City, Iowa 

American College of Radiologi Secretary, Mac F 
Cahal, 20 N Wacker Dr Chicago 6, 111 

Section on Radiologt, A M A Secretary, U V 
Portmann, M D , Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological SociETi Secretary Treasurer, 
Courtney S Stickley M D , Bell Bldg Montgom- 
erj Next meeting at the time and place of the 
Alabama Stale Medical Association meeting 

Arkansas 

Arkansas Radiological Societi Secretary, Tred 
Hames M D Pine Bluff Meets c\cry three 
months and aiinuall> at meeting of State Medical 
Socictj 

California 

Caliporma Medical Association Section on Radi- 
OLOot Secretary Sjdnej P Thomas M D 
Palo Alto Clinic Palo Alto 

Los Angeles Counti Medical Association Ra- 
DiOLOcicAi Section Secretary Mons Honvitz 
M D 2009 Wilshirc Bhd Los Angeles 5 Meets 
second Wcdncsda> of each month at Count\ 
Socicl> Bldg 

I’Acinc Roentcfn Societi Secrelars, L Henry 
G irland M D -ISO Sutler St , San Prancisco 8 
Mens annual!} intli State Medical Association 

h\N Dipgo Roentgen Socim Secrctari R r 
Nicluaiis M D 1831 Pourth Aac &an Diego 
itols fir*;! W of each month 

A\ STnii Cluii of S\n Prancisco Secrclary 
HmiJ Milkr MD 2000 \ mi Ness At c Meets 
montlil} on tl,c third TUursda} at 7 45 r M 
Jamiarj to Jm,L at L.ine Ilnll Stanford Uniscr 
MU Hospital and Jid} to December at Toland 
H dl UiiiTctsiiT of Cilifomi i Hospital 

Colorado 

Dintir RADloLonCAl ClLn Secretary Mnrh S 
DniioT-ai, M D joi, Uldg Dtiiicr 2 

Mi-ets third I rid n of each moiitli ,t the Colorado 
VUoal of Medicine vnd Hospii ds 


Connecticut State Medical Society, Section on 
Radiology Secretary, Robert M Lowman, M D , 
Grace-New Haven Hospital, Grace Unit, New 
Haven Meetings bimonthly, second Thursday 

Florida 

Florida Radiological Society Secretary Treasurer 
J A Beals, M D , St Luke's Hospital, Jackson- 
ville Meets semiannually, m April, preceding the 
annual meeting of the Florida Medical Society, 
and in November 


Georgia 

Georgla Radiological SociETt Secretary Treasurer, 
Robert Drane, M D , De Renne Apartments, 
Savannah Meets m November and at the annual 
meeting of State Medical Association 


Illinois 

Chicago Roentgen Society Secretary, T J Wach- 
owski M D 310 Ellis Ave , YTbeaton Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March and April, 
at 8 00 p M 

Illinois Radiological Society Secretary-Treasurer, 
WiUiam DeHoUandcr M D St Johns’ Hospital,' 
Springfield Meetings quarterly as announced 

Illinois State Medical Societi, Section on Ra- 
diology Secretary Frank S Hussej , hi D , 250 
East Superior St , Chicago 11 

Indiana 

Indiana Roentgen Societi Secrclary-Treasurer, 
J A Campbell, M D , Indiana Univcrsitj Hos- 
pitals Indianapolis 7 Annual meeting m May 

Iowa 


Iowa X-Ra\ Club Secretary Arthur W Erskme, 
M D 320 Higlcy Budding Cedar Rapids Meets 
during annual session of State Medical Society 
Kentucky 


rvtNTl/CK^ KADIOLOGICAL SOCIETY 


oecrciary-ireas- 


urcr S>dnc> E Johnson MD, 101 W Chestnut 
St Louis\alle 

Louismlle Radiological Societt Secretary Treas- 
urer ETcrctl L Pirkc> LouistiUc General 
Hospital Louisaallc 2 hfects second Fnda} of 
c'lch month at LouisyoUc General Ho<;pjtal 
Louisiana 


V art AV-(%UIUUUUICAL 


^rcraar\ J rcas- 

«<T Johnson R Anderson MD No Louisiana 
Sanitamim S!ire\cpnrt Meets with State Med- 
ical 
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Orleans Parish Radiological Societi Secretary, 
Joseph V Schlosscr, M D , Charity Hospital of 
Louisiana, New Orleans 13 Meets first Tucsdn> 
of each month 

SiiRENTtroRT Radiological Club Secretary Oscar O 
Jones M D , 2022 Greennood Road Meets 
monthlj September to Mn>, third Wednesday, 
7 30 r M 

Maryland 

Baltimore Crra Medical Soarrv Radiological 
Section Secretary Harry A Miller, 2152 Cutaw 
Place Baltimore 

Michigan 

Detroit X ran and Radium Soarn Secretary 
Treasurer, V, R U itwcr, M D , Harper Hospital, 
Detroit 1 McctiiiKS first Thurs<Ia> of eacli month 
from Oslober to Maj, at \\a)aiL Coiintj Medical 
Socict> club rooms 

Michiean \ssociation oe Rolntce olocists SfC- 
retary Treasurer R B MncDufT M D , 220 
Genesee B ink Building flint 3 

Minnesota 

Minnesota Radiological Soarrv Secretary, C N 
Borman, M D , 802 Mcilical Arts Bldg Min 
ncapolis 2 Regular meetings in the Spring and 
fall 

Missouri 

Radiological Societn of Greater Kansas Cm 
Secretary John W Walker, M D , 300 D 12th St , 
Kansas Cit>, Mo ^fcetings fast Pndaj of each 
month 

St Louis SoacTN of Radiologists Secretary Edwm 
C Ernst, M D 100 Beaumont Medical Bldg 
Meets on fourth Wednesdaj of each month, 
October to May 

Nebraska 

Nedraska Radiological Souetn Secretary- Treas- 

urer O A Neclj , M D , 924 Sharp Building, 
Lincoln Meetings third Wednesday of each 
month at 0 P M m either Omaha or Lincoln 

New England 

Nbm England Roentgen Rav Societn Secretary 
Treasurer, George Levene M D Massachusetts 
Mcmonal Hospitals, Boston Mass Meets 
monthly on third Fnday at Boston Medical 
Library 

New Hampshire 

New Hampshire Roentgen Societn Secretary- 
Treasurer, Albert C Johnston, M D , Elliot Com- 
munity Hospital Keene Meetings quarterly in 
Concord 

New Jersey 

Radiological Society of New Jersen Secretary 
Raphael Pomeranz M D 31 Lincoln Park New- 


ark 2 MccUngs at Atlantic City at time of 
State Medical Society and midwinter in Newark 
as called 

New York 

Associated Radiologists op New York, Inc. Sec 
retary William J Francis, M D , East Rockaway 
L I 

Brooklnn Roentgen Ran SoaETN Secretary Treas 
urer, Abraham H LcN-y, M D , 1364 Carroll St , 
Dklyn 13 Meets fourth Tuesday of caery month, 
October to Apnl 

Buffalo Radiological Societn Secretary Treasurer 
Mano C Gian, M D , 010 Niagara St , Buffalo 1 
Meetings second Alonddy cNcning each month, 
October to May, inclusn c 

Central Nnn York Roentgen Societn Secretary- 
Treasurer, Dwight V Needham, MD, 608 E 
Genesee St , Syracuse 10 Meetings in January, 
May , and October 

Long Island Radiological Societn Secretary, Mar 
CHS W icncr M D 1430 4Slh St , Brooklyn 19 
Meetings fourth Thursday cacning each month at 
Kings County Medical Bldg 

New \ ORK Roentgen SoaETN Secretan 1\ m 
Snow M D , 041 Park Anc New York 28 

Rochester Roentcfn Ran Societn Secrelan, Mur 
ray P George, M D , 260 Cnttcndcn Blvd , Ro- 
chester 7 Meets at Strong Mcmonal Hospital, 
third Monday September through May 

North Carolina 

Radiological SoaETN of North Carolina Sec- 
retory Treasurer, James E Hemphill M D , Pro- 
fessional Bldg , Charlotte 2 Meets in May and 
October 

North Dakota 

North Dakota Radiological SoaETN Secretary 
Charles Heilman M D . 1338 Second St , N 
Largo 

Ohio 

Ohio Radiological SoaETN Secretary Carroll 
Dundon M D 1030 Rcibold Bldg , Dayton 2 
Nc-xt meeting at annual meeting of the Ohio State 
Medical Association May 1948 

Central Ohio Radiological Socisn Secretary, 
Edward T Kirkcndall MD 700 North Park St , 
Columbus S 

CiNONNATi Radiological Societn Secretary, Eugene 
L Saengcr M D 735 Doctors Bldg Cmcmnati 2 
Meets last Monday of the month September to 
May 

Cleveland Radiological Societn Secretary-Treas- 
urer, George L Sackett M D 10516 Carnegie 
Ave Cley'elnnd 6 Meetings at 6 30 P M on 
fourth Monday October to Apnl inclusive 

Oklahoma 

Oklahoma State Radiological SoasTY Secretary- 
Treasurer Peter M Russo M D 230 Osier Budd- 
ing Oklahoma City Meetings three times a year 
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Oregon 

Oregon Radiological Societ\ Secretary Treasurer, 
Wm Y Burton, M D , 242 Medical Arts Bldg , 
Portland 5 Meets monthly, on the second 
Wednesday, at 8 00 P M , in the library of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Society Secre- 
tory Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually in 
May 

Permsylvania 

Penksylvaota Radiological Society Secretary- 
Treasurer, James M Converse M D , 416 Pme 
St , Wilhamsport 8 Meets armually 

Philadelphia Roentgen Ray Society Secretary, 
Calvm L Stewart, M D Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 P M from October to May m 
Thomson HaU, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary- T reasurcr , 
R P Meader, M D 4002 Jehkms Arcade, Pitts 
burgh 22 Meets second Wednesday of each 
month at 6 30 P w October to June 

Rocky Mountain States 

Rocky Mountain Radiological Society Secretary- 
Treasurer Maunce D Frazer, M D Lincoln 
Clmic, Lincoln Nebr 

South Carolina 

South Carolina X Ray Society Secretary Treasurer, 
Robert B Taft M D 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Mehphis Roentgen Club Meetings second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary Treas- 
urer, J Marsh Frfere, M D , 707 Walnut St , Chat- 
tanooga Meets annually vnth State Medical 
Society ID April 

Teias 

Dallas P ort W orth Roentgen Study Club Sec- 
retary X R Hyde, M D , Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month in Dallas m the odd months and m Fort 
W'orth in the even months 

Texas Radiological Society Secretary-Treasurer, 
R P O’Bannon MD 050 Fifth Ave Fort Worth 
4 Next meeting Jan 17, 1948 


Utah 

Utah State Radiological Society Secretary Treas- 
urer M Lowry Allen. M D , Judge Bldg , Salt 
Lake City 1 Meets third Wednesday, January, 
March, May. September, November 

University of Utah Radiological Conference 
Secretary, Henry H Lemer, M D Meets first and 
third Thursdays, September to June, inclusive, 
at Salt Lake County General Hospital 

Virginia 

Virginia Radiological Society Secretary, E Latan 
Flanagan, M D , 215 Medical Arts Bldg , Rich- 
mond 19 

Washmgton 

Washington State Radiological Society Secre- 
tary-Treasurer, Homer V Hartzell M D 310 
Sbmson Bldg , Seattle 1 Meetings fourth Monday 
October through May at College Club Seattle 

Wisconsin 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer C A H Fortier, M D ,231 W Wiscon- 
sm Ave Milwaukee 3 Meets monthly on second 
Monday at the University Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary, S R Beatty, M D , 185 
Hazel St , Oshkosh Two day meeting m May 
and one day at annual meeting of State Medical 
Society m September 

University of Wisconsin Radiological Conference 
Meets first and third Thursdays 4 to 6 p m , Sep- 
tember to May inclusive. Room 301, Service Mem- 
onal Institute, 426 N Charter St Madison 6 

CANADA 

Canadian Association oe Radiologists Honorary 
Secretary Treasurer, E M Crawford, M D , 2100 
Marlowe Ave , Montreal 28. Quebec Meetmgs 
m January and June 

La Socifir^ Canadienne-Francaise d'Electrologie 
BT de Radiologib MAdicalbs General Secretary, 
Ongfae Dufresne, M D , InsUtut du Radium, 
Montreal Meets on third Saturday of each 
month 

CUBA 

SOCIEIJAD DH RADIOLOGfA Y FiSIOTERAPIA DE CUBA 
Offices in Hospital Mercedes Havana Meets 
monthly 

MEXICO 

SOCIEDAD MEXICANA DE RaDIOLOgIa Y FiSIOTERAPIA 
General Secretary, Dr Diomsio P6rez Cosfo 
Marsella 11. Mdxico, D F Meetmgs first Mon- 
day of each month 
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Orleans Parish Radiological SocinT\ Sfcrdary, 
Joseph V Schlosscr, M D , Clnnt> Hospital of 
Lomsnm New Orleans 13 Meets first Tucsdn> 
of caeh month 

SiiREWroRT Radiological Club Secretory Oscar O 
Jones M D , 2022 Greenwood Road Meets 
monthI> September to Maj tliird Wcdncsda> 

7 30 r M 

Maiyland 

Raltimore Cm Medical Socinn, Radiological 
Section Secretars Harr> A Miller, 24'>2 Cutau 
Place naltimorc 

Michigan 

Detroit X ra\ and Radiuk Societi Secretary 
Treasurer E R Witwcr, MD Harper Hospital. 
Detroit 1 Meetings first Thursdij of each month 
from October to Ma> at Wajaic Count) MciUcal 
Socictj club rooms 

Michiea' Association or Roi tcenoloeists Sec- 
retary Treasurer R 11 MncDufi, M D , 220 
Genesee Ranh Ruildmg I lint 3 

Minnesoto 

Minnesota Radiological Socii rk Secretory, C >. 
Dorman, M D , 802 Medical Arts Rtdg , Mm 
neapolis 2 Regular meetings in the Spring and 
Pall 

Missouri 

Rsdiolocical Socirra op Greater Kansas Cm 
Secretary, John W Walker M D 300 E 12th St , 
Kansas Cit), Mo Meetings last Endaj of each 
month 

St Louis SociETi op Radiologists Secretary, T,A\\\n 
C Ernst, M D 100 Dcaumont Medical Dldg 
Meets on fourth Wednesda) of each month, 
October to Ma) 

Nebraska 

Nebraska Radiological Societt Secretary Treas- 
urer O A Neel) , M D , 02-1 Sharp Duildmg 
Lincoln Meetings third Wednesda) of each 
month at 0 r Ji m either Omaha or Lincoln 

New England 

New England Roentgen Ra\ Socibt\ Secretary- 
Treasurer, George Levene M D , Massachusetts 
Meraonal Hospitals, Roston, Mass Meets 
monthly on third Fnday at Boston Medical 
Library- 

New Hampshire 

New Hampshire Roentgen Society Secretary- 
Treasurer, Albert C Johnston, M D Elliot Com- 
munity Hospital. Keene Meetings quarterly in 
Concord 


ark 2 Meetings at Atlantic City at time ol 
State Medical Society and midwinter in Newark 
ns called 

New York 

Associated Radiologists of New York, Inc Sec 
retory William J Erancis Jf D , East Rockaway, 
L I 

Rroo) ltn Roentgen Rat Socim Secretary Treas 
urer Abraham H Lcyj 1354 Carroll St, 

Bkl)n 13 Meets fourth Tuesday of cieo month 
October to Apnl 

BurrALoRADiOLOCiCALSociED Secretary Treasurer 
Mano C Gnn, M D , 010 Niagara St , Buffalo 1 
Meetings second Mondi) eicning each month, 
October to bfa) , mciusii c 

Central New 5 ork Roentgen Socied Secretary- 
Treasurer, Dwnght V Needham M D , 608 E 
Genesee St S)Tacnse 10 Meetings in Jannary 
Ma> and October 

Long Island Radiological Socied Secretary, Mar 
CHS \\ icncr M D , 1430 48th St Brooklyn 10 
Meetings fourth Tliursda) c\ cning each month at 
Kings Count) Medical Bldg 

New York Roentgen SoaED Secretary Em 
Snow D , 041 Park A\c New York 28 

Rochesttr Roentgen Rat Societi Secretary Mur 
ra) P George M D , 200 Crittenden Bin! , Ro- 
chester 7 Meets at Strong Mcmonal Ho'pital, 
third Monda) September through Mn) 

North Carolina 

Radiological Socinn of North Carolina Sec- 
retary Treasurer, James E Hemphill M D Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Societi Secretary, 
Charles Heilman, M D 1338 Second St N , 
Fargo 

Ohio 

Ohio Radiological SociEn Secretary, Carroll 
Dundon, M D , 1030 Rcibold Bldg , Dayton 2. 
Next meeting at annual meeting of the Ohio State 
Medical Association, May 1948 

Central Ohio Radiological Societi Secretary, 
Edward T Kirkcndall M D 700 North Park St , 
Columbus S 

Cincinnati Radiological SociEn Secretary Eugene 
L Saenger MD 735 Doctors Bldg Cincinnati 2 
Meets lost Monday of the month September to 
Ma) 

Cleveland Radiological Societi Secrelary-Treas 
urer George L Sackett M D 10616 Carnegie 
Ave, Cleveland 0 Meetings at 6 30 p M on 
fourth Monday October to April inclusive. 

Oklahoma 


ew Jersey 

Society of New Jersbi Secretary 
"^Raphael Pomeranr M D 31 Lincoln Park New 


Oklahoma State Radiological Society Secretary- 
Treasurer Peter M Russo M D 230 Osier Build- 
ing Oklahoma City Meetings three times a year 
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The Blood Vessels 

Baker, E C Unusual Venous Returns of the 
Lower ExtrenuUes 653 

RADIOTHERAPY 


Larsson, Harr\ Results of Radiotherapy of 
Epibulbar Tumors at Radiumhemmet, Stock- 
holm 1920-1940 653 

Jacobsson, Folkb Case of Cancer of the 
Oesophagus, Alive and Free from Evidence of 
Tumour 6 Years after Roentgen Treatment 653 

Attilj, Sordello Roentgen Therapy of Lung 
Tumors 653 

Grilh, Adamo Regression of the Changes of 
Pulmonary Osteoarthropathy FoUomng Treat- 
ment of the Primary Lung Conditions 654 

Herrmann, Julian B Adair, Frank E , and 
Woodard, Helen Q Effect of Estrogenic 
Hormone on Advanced Carcinoma of the 
Female Breast 654 

Miller, Norman F , and Henderson, Charles 
W Corpus Carcinoma A Study of Three 
Hundred Twenty -Two Cases 654 

Moreton, Robert D , and Desjardins Arthur 
U Dysgermmoma of the Ovary A Review 
of Eleven Cases of Proved Tumor, with Special 
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cranial nerves and the nasopharynx, explaining the 
cranial nerve signs encountered 
Roentgen therapy in this senes of cases showed a 
single cure of more than five years duration, in a 
lymphoepithehoma Several patients had been treated 
recently and the remainder had recurrences or had died 
of cancer 

Illustrative cases are presented 

Sydney F Thomas, M D 

Odontogenic Tumors A Survey of 75 Cases Kurt 
H Thoma and Henry M Goldman Am J Ortho- 
dontics 32 763-790, December 1946 
A new elassification of odontogenic tumors is pre- 
sented together with a description of each type The 
authors also discuss the mductive effects of one tissue 
upon another as m the imxed types — those containing 
fibrous connective tissue and dentine ivith epithelial 
strands They suggest an analogy to the situation m the 
early embryo, where differentiation of a tissue such 
asmuscleleadstothedifierentiation of a fascia surround- 
ing it A number of good roentgenograms and photo 
micrographs are reproduced The classification is as 
follows 

I Epithehal tumors 

1 Adamantoblastoma 

2 Enameloma 

II Mesenchymal tumors 

1 Odontogenic fibroma 

2 Dentmoma 

3 Cementoma 

III Odontogemc mixed tumors (or odontomas) 

1 Soft odontoma 

2 Soft and calcified odontoma (adamanto- 

blastoma arising in conjunction with 
an odontoma but not as neU differ- 
entiated as the completely formed 
odontoma) 

3 Completely formed odontoma with 

enamel, dentme pulp, cementum, 
periodontal membrane 

(a) Compound (many small teeth) 

(b) Complex (irregular tooth struc- 

ture) 

This IS an excellent paper, but of such length and so 
rich in detail that an entirely adequate abstract cannot 
be made Zac. F Endress M D 

THE CHEST 

Tuberculosis In Industry Fredencb Heaf Bnt 
M J 2 975-979 Dec 28 1946 

Heaf points out that not only is the age when the 
pnmaty tuberculous infection is received rising but 
that the age group showing the highest incidence of 
tuberculosis is also higher The rate of discovery of 
casts has increased so that the rise in incidence does not 
represent a true increase m development of the disease. 
Some consider tint the increase m case finding mainly 
hj radiognphj accounts for 50 per cent of the nse 
Poor hjgicnic conditions are probably the chief factors 
m the renniniug 50 per cent since where resistance is 
mamnmcil at a high level as m sanatoria or village 
'cttlcmcuts constant contact wath highly infectious 
cases fads to produce tuberculosis m the large maiontv 
of the staff ^ 


While harmless dusts may indirectly spread tuber- 
culosis by causing chrome catarrh in individuals with 
undiscovered active lesions, other dusts bear a specific 
relationship to the development of the disease Among 
the grinders of Sheffield the death rate from respiratory 
tuberculosis m 1938 was reported to be four times the 
rate for all persons over fifteen in Sheffield Of 1,397 
deaths due to sihcosis in 1932-39, active tuberculosis 
was present in 797 cases Numerous reports have shown 
that dormant tuberculous lesions may become active 
when a simple sihcosis has developed Light work 
under bad conditions can be more harmful than heavy 
work under good conditions, and heavy work and poor 
economic conditions are a serious combination 

In conclusion, Heaf states that occupations rarely 
cause tuberculosis, but conditions of labor can predis- 
pose to It A fundamental principle is the e.\clusioa of 
infectious persons (m part by mass radiography) from 
normal industry However, pre employment radiogra- 
phy imposes a liability on the employer when engagmg 
proved healthy persons in a haiardous mdustry 

EllwoodW Godfrey MD 

Tuberculosis m the Alabama State Hospitals Mass 
Radiography for Its Control A H Russakoff Am 
Rev Tuberc 55 93-101, January 1947 

The author reports the results of a mass survey of the 
chests of patients confined to several of the Alabama 
State Hospitals for mental patients Thirty five 
milhmeter film was used and all suspects were checked 
with 14 X 17-mch films The matenal is presented in 
tabular form A total of 3 272 white and 1 865 colored 
patients were exammed The prevalence of tubercu- 
losis was found to be 5 4 per cent for the white and 2 3 
per cent for the colored patients The incidence was 
highest for the white males (6 0 per cent) and lowest 
among the colored males (2 1 per cent) 

L W Paul, M D 

The Azygos Lobe m Photofluorography Walter O 
Pendley U S Naval M Bull 46 1920-1927, Decem- 
ber 19^ 

The azygos lobe was discovered by the anatomists as 
early as 1778 but the first description of its appearance 
on the roentgenogram was that of Wessler and Jaches m 
1923 (Clinical Roentgenology of Diseases of the Chest 
Troy, N Y , Southworth Co , 1923) It is now generally 
agreed that the azygos lobe is not congenital m origin 
but IS a developmental phenomenon Three types have 
been described type A, more or less horizontal, cutting 
the outer or lateral border of the lung at some point be- 
tween the apex and a position 2 inches below, type B, 
more nearly vertical, dividing the apex into lateral 
halves, type C verbcal, cutting off a small tongue- 
shaped lobe from the mner or mediastinal surface the 
pedicle being attached to the upper margin of the lung 
root 

In a study of 25,000 fluororoentgenograms, the 
author found 404 instances of azygos lobe, an incidence 
of 1 0 pci cent Type A constituted 3 71 per cent of the 
group (IScases) Type B 81 19 per cent (328 cases), and 
Type C 15 1 percent (61 cases) 

The chief significance of the azygos lobe m pboto- 
fluorographic studies is the confusion which it may 
cause and its possible mismterpretation as disease of the 
lung It may itself be the seat of disease there are re- 
ports in the literature of complete atelectasis of the 
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Radiology and the General Practitioner Bcrlc J 
Hamson Cniiad M A J 55 WO-'VSO, Dcctinbtr 1040 
The jKreentoge of mdiologic-il niiiilciir; in the 
medic'll profession is quite ItiRh Man> setm to think 
that any x ray film has its full story plainly wTjtttn in 
the photographic emulsion for any one to read who 
lushes \\ith pnctically no undcrstamlmK of the 
principles of technic, and in complete ignorance of the 
Ians of jicrsiiectiit, projection and pcnttrition the 
amateur radiologest mil proceeil to infer the presence 
or absence of a jiathological condition on the basis of 
films for the production and expl inatioii of iiliteh he 
lacks the necessary bisic knonleilgi 

It IS the authors fealing tint mctlical students arc 
not licing taught r idtology [iroperly \\ t must dismiss 
the idea til It a student should lie t night to re-coKiiize a 
disease from tlie filiii Uc must rtmuiilicr that he is 
being triiiieal as a giiuril practitioner and that nhat 
mil hell) him most is the kiioiileilgt of iih it lesions and 
iiliut dise ises can produce ridiologieal ch inges In 
stc-id of iiorkmg from the film b ick to the disc ise the 
student must l>e t night to look m the othe-r direelion 
and to proceeal from the tliflcrcnted di igiiosis to the x 
ray miestigation llrar If Maui i M D 


pletc healing of osteomyelitis with decided thickeamg 
of the femoral cortex 

Still another case illiislntcs the effect of inadequate 
penicillin tlienpy on a soft tissue abscess the presence 
of which was unsusiicctcd A roan, tnenty three had a 
hard, fixcil mass in the nght upper quadrant of the 
nlxlomcn uath intermittent pain in the nght side for 
two ycirs I’nor to this he had had carbuncles which 
elcarctl spontaneously and a gonorrheal infection 
treated with 200 000 units of pcnialhn A roentgeno- 
grini made dunng this time showed enlargement of the 
upper pole of the nght kidney aud pressure defonmty of 
the upper c-ilyx Liter pyclographic studies suggested 
renal tumor but a final diagno,is of pennephntic 
airscfsi; W71S made Surgical exploration confirmed this 
diagnosis 

Tile mithors emphasize the ne-ccssity of careful 
(malysi>, of the history and therapeutic management of 
infectious dise-ascs [f accurate diagnosis and prognosis 
arc to Ik. made from roentgenologic studies, particulady 
when madcquitc therapy has been used 

Bersard S Kalasjian, M D 

THE HEAD AHD NECK 


Roentgenologic Diagnosis Changes Resulting from 
Chemotherapy Arthur C Chnstu. and Gewge M 
Wyatt JAMA 132 Dec 14, 19-10 

Thcu'eofpcmcilliii the sulfon iinidc compounds and 
allied prwiucts has so greatly attereil the course of many 
infectious deseascs that reiisioii of roentgenologic 
crite-na for diagnosis is necessary Seieral cases arc 
cited illiistriting the changes m pathologic anatomy re 
suiting from the use of these dnigs 

A boy of four liid swelling rcilncss, and extreme 
tendcnicss of the wnst four day siifter cniptioii of puslu 
lar chicken pox A total of I 510 000 units of pcmcfllm 
was giicn parcnleTally in cleicii days The symptoms 
promptly subsided Roentgenograms two dnys after 
onset showard no bony abnormality Two dnys later a 
small area of Ixmc destruction at the distal end of the 
radius was aasuahzcd and a definite diagnosis of ostco 
myelitis was made Tilms cleicn months later showed 
only a slight scar at the site of the original disca.se and 
no disturb mcc in bone groivth The complete senes of 
films wath the liistoo nnd record of treatment made an 
understandable picture while a single film might have 
been aery confusing Adequate dosage of pcmallm 
killed the organisms of osteomyelitis in silii nnd cn 
tircly altered the course of the disease 

Tour cases ore presented to dlustrate the partial 
attenuation of infection by inadequate therapy, con- 
verting an ncutc infection into a cliromc one of low- 
vrade virulence wath resultant roentgenograpluc 
changes It wall sulTicc to summarize one of these here 
A woman twenty four had severe pain in the nght 
UughTo’weeks aRer a tonsil infection (?)” She had 
clinical and laboratory evidence of infection though the 
roentgenogram showed no abnormahty She 


eaten - . ^gal new bone She was 

*S ««»?S to . 


Intracranial Air Studies In Infants and Children. 
Martin Schneider Tuias State J Med 42 4S0-4S'’ 
December 1940 

Six pedatnc cases an. presented in which the chniol 
history nnd neurological examination suggested dog 
noscs w Inch were confirmed or modified by mtracrannl 
pneumography The author ivams of the dingers 
mvolicd nnd cites the precautions necessary when the 
procedure is considered In Ins c.\pcnencc the enmuna 
tion has resulted in a reduction of the number of simple 
decomprc*.sions performed As a result more specific 
opcritions nnd radiotherapy can be earned out Roent 
genograms of rcprcsentatiia; cases arc reproduced in 
eluding porencephaly glioblastoma cyst of the septum 
Iiclluciduni cerebellar tumor, medulloblastoma and a 
vasctil ir glioma Bncf case reports arc also included 
In children intracranial nir studies are of particular 
value because so often tlic histones nnd eien the ex 
aminations arc uns,itisfactory for accurate localization 
ofthclc-sion Stamei H Macht, M D 


given 

days 


Malignant Tumors of the Nasopharynx A Diagnoshc 
Bhnd Spot Radiation Therapy Conference Simeon 
T Cantnl nnd Franz Buschke Editors West J Surg 
54 494-190 December 1940 
There ha\ e been accepted for treatment in the Tumor 
Institute of the Swedish Hospital Seattle Wash since 
1030, 18 patients wath malignant tumors of the naso- 
pliary-nx In 14 of the senes the disease was already ad 
amneed ornng to failure of the phy-sicians previously con 
suited to recognize the nature of the lesion In one case 
even though ccmcal ly-mph node miolveraent iras 
present no attempt was made to discover a pnmary 
tumor and a year elapsed before the patient was re 
ferred to the Tumor Institute 
An illustration of the base of the skull from the book 
by Cutler nnd Buschke (Cancer Diagnosis and Manage 
raent Philadelphia W B Saunders Co 193S) is re- 
produced showang the intimate relation between the 
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The prognosis in the uncomphcated case is excellent, 
and recovery complete Active pulmonary tuberculosis 
develops in these patients no more frequently than m 
any other similar age group 

Clarence E Weaver, M D 

Resectable Pulmonary Lesions Wm Ray Rumel 
Rocky Mountain M J 43 989-1002 December 1946 
The author begins vnth a brief statement as to the 
improved surgical treatment of pulmonary lesions and 
pomts to an operative mortahty (figures from several 
clinics bemg included) of only 1 to 3 5 per cent including 
lobectomies and pneumonectomies Most of us who 
have been m contact ivith the work of dimes where the 
advances m pulmonary surgery have been made avail- 
able will share his enthusiasm and rejoice m the success 
ful attack on one more group of entities which in our 
student days were passed glumly by as hopdess 
The subject is taken up systematically, beginning 
with diagnosm, induding history and physical examina- 
tion, laboratory studies roentgenography and fluoros- 
copy bronchography, bronchoscopy, artificial pneumo 
thorax, thoracoscopy, and finally exploratory thoracot- 
omy The author states at the outset that a differential 
diagnosis by means of x rays is usually not possible, 
along with this he condemns the pohey of watchful 
waitmg ” for obvious reasons 
The more significant lesions are taken up m order 
Bronchteciasts In plam films ordinary chrome 
bronchitis produces just about the same sort of pul- 
monary markings as does bronchiectasis Other signs 
such as motthng or emphysema may be present but less 
frequently The bronchogram is diagnostic 
Primary Tumors About 93 per cent of primary pul- 
monary tumors are mahgnant It bronchial adenomas, 
which often show malignant change, are induded, the 
proportion rises to about 99 per cent When cough 
continues over an mordinate interval without obvious 
etiology, or when the cough is productive of even a 
small amount of blood tmged sputum bronchoscopy is 
in order It should be done also in any patient with a 
unilateral wheeze Most of the shadows cast by the 
peripherally located lesions those outside the stem 
bronchus are due to atelectasis Recurrent attacks of 
' flu" may signify a pulmonary neoplasm On the other 
hand the ordinary appearances of continued health may 
be mamtamed 

One case with an obvious moral is cited the chmeal 
course before operation was long enough that the 
patient received a good bit of x-ray therapy , four weeks 
after operation the bronchus opened, producing an 
empyema which was drained, but the outcome was 
fatal [In pulmonary surgery, as in thyroid surgery 
one of the obstacles to success would seem to be the ill 
advised use of radiation while operation is delayed No 
one has yet found a satisfactory answer to the question 
ns to how one may expect to control the spread before 
operation if it cannot be controlled afterwards - — 
P J D] 

Pulmonaiy sarcoma is something of a ranty, though 
the author’s senes contains 2 cases with survivals of 
two and three > cars, respectively 

Bronchial adenomas hive been a matter of some dis- 
pute some have considered them thoroughlj benign, 
and dealt with them by bronchoscopy, others consider 
them potcnUalI> mahgnant and regard thoracotomy as 
the preferred approacli 

Lung Abscess The author feels that the stage of in- 


decision is weU past m their chmc so far as lung abscess 
IS concerned he states that the firmly organized and 
thick-walled variety may as well be despaired of 
medically, and should be dealt with promptly by 
surgery, since it constitutes a very considerable menace 
to hfe if allowed to remain active. 

Cysts Congenital cysts are true cysts, flmd-contam- 
ing, and should be removed, since they represent a 
hazard They are among the lesions most amenable to 
surgery 

This article is earnestly recommended to all interested 
m the subject of chest surgery The author presents his 
material logically with assurance, and in such a manner 
that one recognizes the statement of a mature surgeon 
who IS happily free of bias or coloring or any ultenor 
mouve Percy J Delano, M D 

Cardiac Aneurysm, with an Account of a Case Fol- 
lowed over an Unusually Long Period G H Robert- 
son New Zealand M J 45 527-634, December 1946 
In the case recorded here cardiac enlargement was 
first noted m 1918 while the patient was on duty m the 
Army, at which time be was twenty-two years old He 
suffered from precordial pain and dyspnea on exertion 
during the next four years, but was then able to carry on 
hard work for twelve years In 1935 he had some 
dyspnea on exertion hut contmued in bis work In 
1937 evidence of aneurysm of the left ventricle was first 
demonstrated radiographically There was a localized 
bulge projectmg forward and to the left just above the 
apex There was calcification at its penphery and 
fluoroscopy showed dirmmshed pulsation as compared 
with the adjacent ventncular border Electrocardio- 
graphic studies were confirmatory 

In the years which followed the patient woiked almost 
contmuously at heavy labor such as farm work and 
road bmldmg, takmg short periods off because of 
dyspnea In 1946 he was still able to work for a few 
days at a time but became tired easily and had suffo- 
cating tightness of the chest if he walked rapidly 

The author reports that at the last exammation in 
April 1946 the aneurysm had not mcreased m size, but 
the calcification had gradually progressed and was then 
quite e-xtensive. The patient was still abve m Septem- 
ber 1946 

The author beheves this man had cardiac infarction 
in 1918 while acting as a "runner" in the service, and 
that the aneurysm developed at the site of the infarct 
This would make the present duration of the aneurysm 
at least twenty-six years The longest previous sur- 
vival reported has been ten years 

Bernard S Kalayjlan, M D 

Right-Sided Aorta with Atypical Coarctation In- 
volvmg Only the Left Subclavian Artery Hyperten- 
sion Arthur M Master Am Heart J 32 778-785 
December 1946 

The author gives the history of a young, well de- 
veloped asymptomaUc healthy midshipman, aged 
twenty-tuo in whom was found a nght-sided aorta 
mth a coarctation of the left subclavian artery Pro- 
motion was dented him because of a hypertension 
Physiial ^mmation revealed a short systohe murmur 
over the base, a slow pulse ranging from 45 to 60 per 
minute pulsations m the left carotid axillary, brachial 
^d ra^I arteries weaker than those on the right side 
me blood pressure readings on the right arm were 
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nz>gos lobe, tubcrailo’iis nllixlinB Hits lobe nionc niid 
plcuml effusions into Uie tneso azjgos 

S\D\n\ r Tiiojia’! MD 


Pneumoconiosis In Dockers Dealing with Grain and 
Seeds. Lasar Duniitr, K llennon and D J T Uig- 
nall Brit J Radiol 19 500-111, Dcccinlicr 10-10 
The chests of 51 dock workers unloading grun and 
seeds were studied The ntmosphere was filled with 
dust arising from tlie grain (oats barlej, wheat and 
maue) and steals (millet cotton dan rijic and palm 
kcniel) Twentj six of the workers were found to li ixc 
nctisc tulHrculo->is and 4 quiescent tulK-rcuIosis, 11 
showeal reticulation and fibrosis rt'seinbling pneumo 
comosis and 14 were iionn il 

Tlic patients svith pntaunocoiiiosis to considcrition 
of whom this pijicr is limited coinjilainctl of cough wath 
cxpcctorition, evliich w is sonictime-s blood streakeal 
and <l>spnea There w is coiisiderible wiriation be 
tween the plijaird signs iiid the x ri> obsna-alions 
An inaljMsof the dustsrese ileal npiircciablc amounts 
of silica also line hairs starch grams ind cellular 
orginie matter No tulicrclc bacilli were reaaiearctl from 
the dust 

Although no [lOstmortem confinnatioii is nporteel 
the luthors feel that exposure to dust from gnms and 
seeals can produce fibrosis of tlic lungs 

StDNrt J Hawllx Nf U 


Assoeiabon of Pneumonia with Eodhema Multiforme 
Exudnbrum Commission on Aceite Re-siiiritor> 
Diseases Arch Int Meal 78 087-710 December 10 IG 
Six cases of erjthtnii miiltifonne exudatnaim with 
lircdommant inxohcmcnt of the mucous membranes of 
the mouth seen diinng a three >e‘ar penod at the 
Regional St ition llospil d Tort Bragg N C , are dc 
scrilxal In 1 of the 0 cases, clinical and roentgen 
CMdciice of piilmonarj mxailaenicnl w-es demonstrated 
On the basis of chmc-il and laboratorj findings it was 
liehescd that the pnImonar> lesions were due to non 
haetcnal pneumonia The pneumonia appeared to be 
an integral feature of the disease and could not rcadil> 
be considered a sccondao complication 

III man> respects tlie pncumoiiea in the present senes 
of cases bore a close resemblance to pninar> at>pical 
pneumonia Tlic prodromal s> mptoms ibsciicc of 
phj-sical signs of consolidation the radiographic charac- 
ter of the lesion the minimal degree of rcspirator 3 dis 
tress the absence of plcuml pain or blood} sputum and 
the relatively normal Icukoc} te count were features not 
unlike those commonly encountered in pnmary aDTJical 
pneumomn The authors bchev-e that it is probable that 
pneumonia occurs more often in erythema multiforme 
cxudativaim than has been recognized It is now well 
accepted that instances of mild pnmary nDTUcal 
pneumonia can be recognized only by roentgenograms 
m a considerable percentage of cases It appears 
probable that n similar difficult} attends the diagnosis 
of the pneumonia nssoaated with erythema multiforme 
cxudatlvum 


19 512-517 December 194G 
Sler-s syndrome, charactenzed by trans.to^ 
iiilmonarv infiltrations m any part of the lung wi h 
is frequently discovered m mass surveys 


One such case is reported in detail with semi roentgeno- 
grams covenng a penod of six months This case 
showed a slrndow which indicated cavatation in the 
apex of one lung, indistingmshnblc except for its rapid 
disappearance and the absence of tubercle baalli, from a 
tuberculous cavnt} 

The diagnosis is established b} the absence of tubercle 
bacilli, the rapid disappearance of the infiltrations the 
migration of the iiifiltritions to other parts of the lungs 
the cOMnophilia, and the disproportion between the 
clinical sj mptoms nnd the extent of pulmonary in 
vohement 

Tlic condition is quite definite!) established as 
allergic in ongm A great vanct} of allergens may be 
responsible Numerous otlicr manifestations of allergy 
arc present in these patients 

SVDNEV J Hawxev, MD 

Simple Spontaneous Pneumothorax in Apparently 
Healthy Indmduals A Report of Twenty-four Cases. 
R r Niclniis Am J Roentgenol 57 12-27, January 
1047 

Simple (benign, idiopathic or tcmponir}) spon 
taiieous pneumothorax may be defined as pneumo- 
thorax occurring snddcnl} m otherwise health) sub- 
jects Tlierc is little or no fcvmr and pleural effusion is 
infrequent or small m amount Re-cxpansion of the 
lung takes place in two to six weeks bsuallj there are 
no residual ill cflccts Neither lung shows cvadcnce of 
active imlmonar) tuberculosis Of the 24 cases rt- 
portcil 111 this paper 20 were in males and 21 occurred 
iiclwccn the ages of twenty and forty years 

Isjacrgiard (Acta med Scandmav supp 43 1132) 
maintnins f h it simple spontaneous pneumothorai u 
due to nipfurt of a valve vesicle nnyaihcre on thenir 
face of the lung These vesicles mav be due to scar 
tissue or may be emphysematous or congemtal AH 
three types arc believed to haven valve like structure at 
their plcuml attachment According to Kjaergiard 
air can pass from a terminal bronchiole into the vesicle 
but IS prevented from jiassing out ngam The vesicle 
gradually incrc-ases m size and pressure is built up inth 
tliimiing of the wall of the vesicle rupture talcs place 
when pressure is suddenly increased, as m coughing or 
sneezing Kjicrgaard thinks it impossible for a normal 
pleura to rupture through coughing or by mu'cular 
exertion Rupture docs not occur in bullous emphysema 
because no valva; like mechanism exists and positive 
pressures arc not built up in the blebs 
The clinical picture in simple spontaneous pneumo- 
thorax IS usually one of sudden onset of pain on the side 
of the pneumothorax and shortness of breath A his 
tory of physical exertion preceded the onset in the 
author’s senes in about 33 per cent The acute syanp 
toms usually subsided in a few day s The average 

penod of time for complete re expansion of the col- 
lapsed lung was five weeks Vine of the 24 patients ex- 
penenced a recurrent pneumothorax 2 had alternating 
spontaneous pneumothorax and 7 had collapse of the 
same lung 

Two patients in this study have been treated [or re- 
current spontaneous pneumothorax by the induction 
of a chemical pleuntis nnd one patient by thoracotomy 
All three have remained asymptomatic for periods v ary - 
mg from two to six years Follow up studies show 20 
of the 24 patients to be m good health Three have not 
been adequately followed One has had a coronary 
occlusion but is alive. 
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the case is the fact that the clasp of the denture re- 
mained impacted in the upper part of the wall of the 
esophagus for more than five weeks, producmg con- 
siderable local reaction, which, however, subsided 
rapidly after removal of the foreign body It is pomted 
out that some dentures are made without clasps, and 
that roentgenography would be of no value in locating 
these, should they become impacted in the air or food 
passages 

Gastragogue Efiect of Laxabves and AUyl-Bromide- 
Miitnre Henry M Femblatt and Edgar A Ferguson, 

Jr Am J Digest Dis 13 386-390, December 1946 
The word "gastragogue” has been coined to identify 
a substance that will hasten the empt 3 nng of the 
stomach To study the effect of cathartics on gastric 
emptying 7 patients were given a barium meal and m 
SIX hours films were taken m the vertical and horizontal 
axes A repeat examination was done in e ach case with 
the same mixture of barium followed by a laxative 
contaimng alom, cascara, extract of rhubarb and 
phenolphthalein A comparison study of the cases 
showed that there was very httle difference m the 
amount of retention m the stomach after six hours A 
study of various other cathartics showed no effect on 
stomach emptymg time. The effect of allyl bromide 
was then studied, the same senes of patients being 
given two 5-gram tablets of the allyl bronude mixture 
with the banum meal two tablets two hours later, and 
two tablets four hours later It was found that the 
patients who had fairly marked retention m the other 
tests had httle or no retention after six hours when the 
allyl bromide was given Joseph T Danzbr, M D 

Early Indlcabona of Adhesive Small Bowel Obstruc- 
hon Claude J Hunt Am J Surg 72 865-868 
December 1948 

The early diagnosis of small bowel obstruction is de- 
pendent upon the correlation of three characteristic 
clmical findmgs with proper interpretation of radio- 
graphic findings The clmical findmgs are synchronous 
typical, diffuse, cohcky abdommal pain, visible peris- 
taltic waves, and metaUic borborygmi The second 
finding, visible peristalsis may be absent if the degree 
of distention is great In addition the presence of a 
protrudmg mass on the surface of the abdomen is con- 
sidered evidence of strangulation Vomiting and the 
passage of gas and feces are not rehable signs, as they 
may or may not occur The degree of abdommal tender- 
ness and ngidity is said to be less than that seen in 
specific colics or acute localized inflammation 
The X ray examination is the only positive means of 
establishing early diagnosis with differentiation be- 
tween strangulated and non strangulated obstruction 
The characteristic roentgen findings of gas in the small 
bowel, the typical stairstep’ pattern and visuahza- 
tion of the valvulae conniventes are described as diag- 
nostic of non strangulated obstruction of the small 
bowel A strangulated obstruction is desenbed as 
having no definite pattern but the valvulae conniventes 
are not nsualizcd due to the extravasation of blood into 
the lumen of the bowel, and the distended loops ar 
range themselves in whatever portion of the abdomen 
the obslrucuon occurs Proximal distention is slow to 
appear in this type of obstruction 

Dcasion as to the type of treatment requires an 
accurate diagnosis Non strangulated obstruction docs 


not demand immediate operation, and the patient may 
be prepared by chemical and fluid rehabihtation and 
bowel decompression Strangulated obstruction, how- 
ever, requires immediate surgery 

The author emphasizes the importance of competent 
assistance by the radiologist m estabhshmg the diag- 
nosis and thereby determmmg the choice of treatment 

Paul R. Noble, M D 

Present Status of the Problems of Regional Ileitis 
John H Garlock Am J Surg 72 875-878, December 
1946 

An expenence of approximately 200 instances of 
regional ileitis has led the author to recogmze five 
symptomatic groups (1) In acute ileiHs the history and 
findmgs so closely resemble appendicitis that only 
rarely can a preoperative diagnosis be made (2) 
Chrome enlertlis usually presents the triad of foul, non- 
bloody diarrhea and cramps loss of weight, and 
anemia Abscesses and fistulae are common comphea- 
tions (3) A third group is that showmg obstructive 
symptoms due to diimnution of the caliber of the small 
bowel (4) In some cases symptoms may be due to m- 
volvement of adjacent viscera — the bladder rectum, 
cecum, or pelvic organs (5) In the fifth group the 
significant feature is the presence of external fecal 
fistulae. The author states that in his e.xpenence the 
most common cause for fecal fistula following appendec- 
tomy is an underlymg ileitis The pathogenesis is not 
believed to be a ‘blowing out” of the stump, but per- 
foration of an ileal ulcer into the mesentery and fixation 
to the abdommal wall followed by operative or spon- 
taneous rupture, usually m the right lower quadrant 
X-ray examination should include a banum enema 
study, which will serve to rule out a concomitant ulcera- 
tive cohtis and may demonstrate the narrowed ileum if 
the ileocecal valve is mcompetent Regardless of find- 
mgs m such a study, a gastro mtestmal senes should be 
done to demonstrate the presence or absence of disease 
m the upper ileum or jejunum 

The treatment of ileitis is surgical except m those 
patients with a short history of diarrhea, suggestive 
x-ray findmgs and no weight loss or disablmg symp- 
toms The majonty of these latter patients remain 
relatively well and show no change roentgenographi- 
caUy on follow-up examination In the event that 
ilaUs IS found dunng an operation for acute appen- 
dicitis, nothmg further should be done 

The operation recommended is ileocolostomy with 
exclusion, statistics showmg better results with this 
procedure than with more extensive surgery A num- 
ber of practical pomts m the management of ileitis are 
given Paul R Noble, M D 

Motor Dysfunebon of the Biliary Tract An Aaa- 
lybcal and Cribcal Conslderabon A C Ivy Am 
J Roentgenol 57 1-11 January 1947 

The gallbladder is evacuated by way of the cystic 
duct under the force of contracboa which is caused 
primarily by the action of the hormone cholecystokinm 
This hormone is produced by the upper mtestmal 
mucosa when m contact with acid, fat, or parbally di- 
gested protein It is not produced in response to a 
carbohydrate meal or water In all animals that have 
a gallbladder the common duct possesses a sphinctenc 
mechanism which is inbmatclj co-ordinated with duo- 
denal tone and motility but which may also act inde- 
pendently It IS possible for a spastic sphincter to exert 
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15S-170/00-70, those on the left nerc 1OI-I24/70-S0 
The niCG rc\Lnk‘tl n sums hmtl>c'inln 42 I>cals jKir 
nnnute Conrctiillon su<i]>ectcd bcciust of the 
h) ptrtcnsion in the nglit upper cxlrenutj, but the 
duRnosi*; wt: dismissed for 1 ich of other corroboritiiiR 
eendeiict X n) sttidie-s reecnle-tl n rigid sidetl nortn 
The tsophogns, at the leecl of the aortic arch u is 
found to lie disphcetl aiitenorb and to the left of flic 
aorta TTie-re acre no cireicnl ribs A coiigcmt il 
anoinah of the left siilicl i\i in was suspected to account 
for tile sin ill pilNe An atigioeardiogriphic exatnin i- 
tioa discloseal an enlirgemcnt of the left Midricle dis 
placement of the inters eiitnciilar siptnin to the right, 
and an itre-'ei of the left snlicl i\i in artcr> There «“es 
no narroa mg of the nort i 

The author believes that a loc-dirid crxiretation of 
the left suliclavian irttr> slionhl In coiisldireal in a 
p itieiit with i sin ill or absent left ridi il pul e a li>|»eT- 
teiisioii in the right arm and noniial exiie-ctevl blootl 
pressure in the femord vessels after the i xchision of i 
I irge ea.rvicd rib an miatomie v-initioii of the ridiil 
arterj in aortic amatr> sin and luiimr conipn-ssiiig the 
left siilx-1 i\i 111 arlerj 111 SKV K Iavlor M 15 

Pentoneopericardial Diaphragmatic Hernia Re- 
port of a Case in a Neabom Infant Successful!} Cor- 
rected b} Surgical Operation a 1th Recovery of the 
Patient Angus K. \\ il on \\ ilh mi It Itmiiel and O 
I Uoss Am J ItiKiilgenol S7 l-’-l't Janmr} 1'>I7 

Old) S c-ise-s of iHritoneavpericardi il dt iphr igm die 
heriii i were tiiscovirial b) the authors in a carifiil 
search of the liter dure In 2 of llie'se operation w is 
done but the iialients f ideal to survive Iivec-iscs dis 
covereil it uitops} were without svinplonis luiin it 
would ajipc ir fh d the defeart is not imimc-il to life An 
acnirde di tgnosis h is not been made prior to npemtion 
ornutops) e\ iinmatioii 

The authors report a c-ise with herniation of the 
ibdouiinal eaintents into the iiericinlinm The piticnt 
siirviv eal ojicralian which w is perfomieal at the ngc of 
seven weeks, and w“es still without sjmptoins seven 
inoidhslater when this re port w“is made Chmcallj the 
condition cannot bo distinguished from the more com 
moil peiatoiieajpleur il diaphragmatic hemme Pen 
toneopencnrdial hcniiation should be suspected in ill 
case-s showing cardiorcspiritoo einbamssment cs 
peanallv those having postprandial c>anosis relieved b} 
vomiting The diagnosis can be made roentgeno 
logicallv if coils of intestine can be identified bj gas or 
opaque medium content obscunng the cardiac shadow 
and within the confines of the distended pencardium 
Clarence E Weaver AI D 

THE DIGESTIVE SYSTEM 


The 1} pical course of csopleagitis ma> be divided into 
three stnge-s In carl} cases tlic mucous membrane is 
idem itoiis and liiccds casil} , rocntgenologically the 
thick folds and stiffness of tlic ivall are suggestive but 
the difTcrentiatioii from carcinoma is difficult In the 
second stage the mucous membrane of the upper por 
tlon IS relativel) nonnal while that in the lower portion 
IS inf] lined iind covered h} fihrm The roentgenologic 
picture IS til It of an clongatctl smooth funnel shaped 
constriction of the lower [lortion In the final stage 
the rmicons meinbr me IS thm pale, and scarred and on 
fluoroscopic or roentgen examination the constriction is 
sniooili with l sltirpl} dcinarcatcvl upper margin but 
iisimll} indistmct lower end, and there is more or less 
dll itation abovi Several ilhistrations arc included 
rtirAUFTii A Clare M D 

Simple Non-Sphlncteric Localized Esophagesl 
Spasm Case Report Atoms Weiss and Leonard Long 
Am J Digest Dis 13 37^-177 December 1040 

The more cominoii spasms of the esophagus arc of 
two t}'pe‘s (1) spliinctenc (cricophaiyaigcal spasm and 
ciritiosp ism) mil (d) non s])hmcttnc secondary to 
org mic fliH-ist Simple non spliinctenc spasm, because 
of Its mild svmptoms is not often diagnosed llmiy 
occur 111 inv igi group mil Imtli sexes arc cquall) 
iflcetcel The c ulse of this condition is noiclcar but 
nervous mst iliilil} is tisu ill} a prexlommabng factor 
Tile oiitst iMilmg svanptoms art dv-sphagia and sub- 
sterinl pim which mi} \"ir> from a dull ache to severe 
p irox} Sins resembling ungma pcclons 

A e esc report is given of i colorcvl soldier who vras 
admitteil to the hospital eompl umiig of mabiht} to 
sw'illow mil siibsteniil pam He gave an indefinite 
historj of hiving sw-illowed l}e at the age of five and 
of hivang intermittent attacks of d}’sphagmat irregular 
mterv-ds ihcrc-ifttr Tlic last attack occurred about a 
}car Iicfore at another nrmv camp Banum paste iras 
swallowed with some difficult} slopping abruptl} at the 
level of the second thoracic vertebra Xo banum 
pessed be)ond tins point duniig a fifteen minute 
pcnovl of observation The patient vras given a liquid 
diet and 1/160 gr of atropmc evan^ eight hours 
AVilhm twent} four hours he was able to swallow 
iiormallj mid a second rocntgcnoscopic stud} showed 
no evidence of obstruction Esopbagoscopic cxami 
nation rcvanicd an area of nanrowang be>ond which the 
tube could not be passed wathout force but when this 
was repealed after intense sedation the csophagoscope 
wais passed along the entire length of the esophagus 
No lesion could be seen The patient left the hospital 
m a few days About two months later he returned 
vvath the same symptoms w Inch again disappeared after 
a week of treatment Joseph T Danzer M D 


A Contribution to the Roentgen Diagnostics of 
mlted Esophagitis Solve Welm Acta radio! 27 
11-471, May G 1940 

W^nle inflammatory changes m the esophagus par 
■ailarlv in the lower third, arc quite common in post 
'ortem materia! the diagnosis is not commonly made 
itcmortcm The author reviews the literature and 
9 cases in which the diagnosis was made 
STy anTTonfirmed microscopically The pro 
mmant symptom in all cases was progressive dys- 
In S^Mhe coses an original d.agnosm of cancer 

id been made 


A Foreign Body Impacted at the Upper Opening of 
the (Esophagus for Over Five Weeks Clifford L 
Roscficld M J Australia 2 843-844 Dec 14 1946 
A soldier complained of a sore throat and dysphagia 
Roentgenograms revealed two apparently separate ware 
like bodies at the level of the hyoid bone and cncoid 
cartilage respectively Actually these w ere attached to 
an acrylic denture containing five teeth but since this 
was radiotranslucent it w as not demonstrable and was 
discovered by laryngoscopy only after it was learned 
that a denture had been missing since an epileptiform 
attack several weeks earlier An interesting feature of 
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tmtion from gallstones or renal calculi can be ac- 
complished by contrast visualization, and from lymph 
node calcification by localization mth reference to the 
duodenal loop Calcification m vessels or m an aneur- 
ysm of the splenic artery may cause confusion, as may 
also a calcification of the nucleus pulposus or of a cyst 
wall 

Pancreatic cysts are usuaUj recognized by the pres- 
sure defect on the stomach Carcinoma of the pancreas 
is often in the tail where it widens the duodenal loop 
and later compresses the duodenum or stomach In 
pancreatitis the swellmg may produce this same sign, 
abnormahties of moiement such as reverse peristalsis 
will mark inflammation Frostberg has desenbed the 
‘ reversed 3” sign in chrome pancreatitis Indurative 
processes, by altering the retrogastne tissues, may pro 
duce a horizontal course of the lesser curvature, often 
with a wavy contour, this may occur m necrotic 
pancreatitis, infarction or in a thickened, edematous 
pancreas 

Duodenal diverticula may play a role m pancreatitis, 
in the literature SO per cent of patients mth duodenal 
diverticula showed pancreatitis as well Another sign 
not mfrequently seen in pancreatitis is diminished mo- 
bihty of the left leaf of the diaphragm, sometimes ac- 
compamed by honzontal stnations m the left base due 
to the lessened aeration — plate like atelectasis 

Lams G Jacobs, M D 

Pancreaflhs as a Cause of Complete Obstruefaon of 
the Common Duct J Dewey Bisgard Ann Surg 124 
1009-1018, December 1946 

Bisgard reports two cases of obstructive jaundice m 
which an existing pancreatitis as judged by operative 
findings and blood amylase studies, was the only dem- 
onstrable cause of obstruction of the common duct In 
both cases the common and hepatic ducts were ddated 
while the gallbladder was much smaller than normal 
contracted, thick walled and mthout stones Both 
patients recovered folloivmg prolonged drainage of the 
common duct 

Cholangiographic studies m both cases ten and 
elcien days after operation showed absence of filling of 
the distal mtrapancreatic portion of the common duct, 
mth wide dilatation of the duct provimal to this point 
The radiopaque solution passed into the duodenum in- 
dicating incomplete obstruction 

Ellwood W Godfrey, M D 


SETROPEEITONEAL TUMORS 

Primary Retropentoneal Tumors A Report of 9S 
Cases and a Review of the Literature Bernard A 
DonneUy Surg Gynec &. Obst 83 705-717 Decem- 
ber 1946 

Although pnmarj retropentoneal tumors are not of 
common occurrence the author found some 500 cases in 
the literature to which he adds 95 seen in the Umversity 
of Iowa Hospitals m the penod 1925-46 On the total 
number of cases the present report is based Tumors of 
the retropentoneal organs are not included 

Retropentoneal tumors frequently occur m close 
proxrmitj to the unnarv system gastro-mtcstinal tract 
or pch 1 C bnm and present problems of diagnosis to the 
urologist gastro-cntcrologist general surgeon, and 
gynecologist The tumors maj arise from the embrj o 


logic urogemtal cell ndge, adipose tissue, areolar con- 
nective tissue, fascia, lymph nodes, lymphatics, or 
sympathetic nervous structures They may raise or 
displace any abdominal nscera and may extend into 
the mesentery of the sigmoid or colon and the small 
bow el Thej have extended into the pelvic connective 
tissue It is thought that they arise from embryonal 
mesothelial cell rests 

Grossly, pnmary retropentoneal tumors may be 
solid or cystic, or a combination of both They may be 
single or multiple In some bony or calcareous tissue 
pr^ominates Though these tumors may be benign 
they are predominantlj mahgnant A wide diversity 
of histologic types is seen Sarcoma is the most com- 
mon malignant tumor Of the benign tumors, lipoma 
w'as the most frequently reported in the literature, but 
epithelial cysts were more common m the author’s 
senes Lipomas frequently undergo sarcomatous 
change 

Recurrence of retropentoneal tumors foUowmg sur- 
gery IS common, though whether this is a true recur- 
rence or represents the development of another growth 
overlooked at operation is not certain The most fre- 
quent sites of metastasis are the lungs, liver, vertebrae, 
and lymph nodes, in that order 

The sjnnptoms are not pathognomomc but are due to 
pressure on the gastro-intestmal tract with resultant 
pam, nausea, loss of imght, loss of appetite and con- 
stipation The pressure may also involve the unnary 
tract with symptoms of obstruction The most con- 
stant findings are loss of weight and an unexplained 
abdominal mass 

With adequate exammation, the diagnosis of retro- 
pentoneal tumor can be made m a high percentage of 
cases, although the exact nature of the tumor may not 
be disclosed The diagnosis is usually made by ex- 
clusion Retrograde pyelography is considered supenor 
to intravenous pyelography and a very valuable aid in 
ruling out lesions of the unnary tract (1) Antero- 
postenor films wall show deflection of the ureter laterally 
or mesially (2) lateral films will show antenor dis- 
placement of the ureters, (3) the calices will be im- 
properly filled due to pressure from the retropentoneal 
tumor, (4) the pelvis of the kidney will be displaced 
flattened compressed, and rotated by the tumor, (6) 
muscle shadows may be obliterated, (6) displacement 
of the bladder may be noted The chief value of the 
gastro intestinal x-ray picture in the diagnosis of retro- 
pentoneal tumors IS the excluding of the gastro- 
intestinal tract as the primary site of the lesion Quite 
frequently if the tumor is of suffiaent size, the x ray 
film shows that the ascendmg or the descending colon is 
displaced from its normal position 

The treatment of choice is ivide excision of the tumor 
where it can be done without destroying vital structures. 
Most of the tumors have been found to be radiosensi- 
tive and X ray therapy is indicated postoperatively, for 
metastasis and m inoperable cases, and should be given 
routinely Vern W Ritter, M D 

THE musculoskeletal SYSTEM 

Pnmary Sarcoma of Bone Analysis of 71 Cases. 
Thomas A. Shallow and Fredenck B Wagner Tr 
Ptmruylvania M J 50 233-239, December 1946 ’ 

The question of whether or not a bone tumor is 
mahgnant is a challenging problem to the chnician. 
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T rcsi'.tniicc lo flow gri-itir ill in tin. c-ij) icil) of the c til 
bhdilcr lotoiilr icl mul Krinttr tli in tin, sc'cri torj pres 
sure of the Inir 1 Ins cmilil lie n fictor in tin prtnUtc 
tiou of pnm A (listnriniict in llic reciprix il inn(.rv i 
tion of tlic R illlil ulikr mil tin siilnnctir conlil thli> 
ct-icii ition of tin K illbl ultlir or ki'i rise to iticri ises in 
intnbib ir> trict pressure snfiicicnt tocniise sMiiptoins 
\fori)Itnn anti pilocarimn iisii it|\ r nisi spasm of tin 
splinicter of Oilili \iaRiH-sium siilfatt amjl iiitnl* 
ami iiitroRl>rtriin cause ril i\ ilion 

It seems to base bean cltarl> ib monstratea! in 
cbole-cvsle-clnmii'eal lutnnts with i T tuln in the com 
moil bile duct th it sj! ism of tin sphincter of Oddi done 
ctii cause pain There ire ilsoivinriiiuiits which show 
that pim in.i\ occur from iirocealnre's tint jire-snin tbl> 
ciiise ilisleiition of till (huts b) plij siolopiril |irt^snre-s 
in the absence of iT tube or other fore iRii Itodj 

The dinicults in tisnij; e\-icu itiou time of the Rail 
hi aider (in cholecjsioRr ijihe) is i critenon of the 
nonii iht> of llu motor ietiMt> of the bdi ir> ji iss,iRes is 
the \~iri ibihl) obsiaaeal Whetlnr this is due to i 
diHerenee in tin motor telnitj of the trillbl tdder or to 
1 ditleri m I HI tin r ilc of e\ leiiation of the f it from tin 
sloniaeh Is unknown ^^n oiil) solution would seam to 
be to Rise a si md ird stimtilits parenlerilh Chole 
c)’stokinni would In siicli i sliimiltis but tins is not at 
pre-sent is'-id ibh for use m in m 

\ Ktialir ilioii of tin ln|i itic ducts is uinisit d It m i> 
occur with a normal R-illbl iddtr iii situ with or without 
pim Riinrall) the litter In the (ire-seiice e>t niiex 
pi iiiiial pain riseinbliiiR bih ir> colic in tin clnde-csstev 
lomizeal intniit one must assume the iireseiice ol 
spasm of tin sphmcicr of Oddi mul trtusieiit [ilitsio 
loRiciI obstruction In some cases tin iinliictioii of 
colic with a sixth of a Rrain of moridnin nn> jirose 
useful 

There is uleqiiate Lvideina of a ph>-siQloRicd nature, 
pros idcd lit a 1 irRe RToiii) of iiise-siiR itors tojtistifs the 
Slew that a motor eb-sfiiiictioii of the biliar) p.iss.ige-s 
maj product s>mptoins or that such an cnttt> is 
liiliir} djskincsii exists 

Clari see r \Vi AS FR Jf D 


A Comparison of Two Cholecystographic Media 
C A Sics enson and R N Smith Jr Texas Stale J 
Med 42 402-494 December 1040 
A compiratlsc study seas made 
tctraiodophcnolphtluilcin and pnodax 
in 500 consccutisc gallbladder studies 
phcnolphtbalcm svas given in 4 gm 
KirUm's recommendations in reg-ird 


of two media 
cacli being used 
The tctriiodo 
doses followaiig 
to diet, time, 


preparation and rocntgenographic technic (Am J 
Roentgenol 25 505 1931) The pnodax wais given m 
3 gm doso ns recommended bj the manufacturers 
The double dose technic sens not used The patients 
were questioned about nausea, vomiting, diarrliM, 
burning on urination abdominal cramps headache 
backache burning in the throat, bad taste m the mouth 
insomnia, and general malaise The term diarrhea 
,ms nonlied oaly if there were tw o or more loose stools 
The Lthors found that pnodax produced 'almost 50 
r ,«.nf less of all symptoms listed except for burning 
Tn uTnatfonld brnmg m the thnaat Forty two 
per cent of all patients of 

ss.. «• 

ported elsewhere. 


So fir ns the rointgcnographic diagnosis is con 
ctmtxl xcry httk difference was found between the tiro 
media Of the WKI p iticnts re-caaang telraiodophcnol 
plitliiktii fi per cent showed the dya; in the hepatic 
flexure \o dy e w is sea.ii in the colon or sneall bowel m 
the group rearenniR priod ix 

Since compkting this series the authors have used 
priod IX in I (KK) (rises They slate tliat the surgical 
findniRS hate confinntd the rtxntgeiiologic diagnosis 
HI a high iHretnl igi of nil c-iscs They regard pnodax as 
prifenbk to litriiodoi)Iiinol|>hthalcin because it pro- 
diicis fiwiT imiow-ird syanptoins and is equally goed 
riKiitginogripliic-iIly Faul \\ Roxax, M D 

Air In the Biliary Passages A Review and Report of 
a Case DaiiC Donald Burton T Meadows and S J 
SdlKriiiaiiii Arch Snrg 53 ^2-00."? December liHfl 
AIiIioiirIi ibe prmcipil emphasis m the diagnosis of 
intern il lull iry fistula Ins been on the lacntgen signs, 
tht nithorx fed lint proper evaluation of the cUmcal 
jiieture wall k id to more early diagnoses Afeut 
fislul Ls are due to infection or c-dcnliis There arc ex 
tiiisiXL udlii-MOtis to the bowel and thickening and 
(ihrosi' of the r dibl idikc wall The clinical picture a 
similar to th it seen in chronic biluiry disease, but more 
sexere Colieky pains j iiiiidice chdis and fexer arc the 
common siRiis Diarrla'i m ix be present and occa 
siona! pilieids may be asymptomatic Roentgen 
di iRiiosis Is earlier m recent fistuixs because of thar 
I irgcr Mzc The x isu ihzatioii of r-ls in the bile ducts b 
dm not so much to the size of the fistula as to infection 
III (he liihary tree 

Surgical tre itment cames a high iiiortiility 50 to 60 
per cent This is due to the adxaiiccd age of llie 
pitieiits the imtml disexsc which led to fistula foma 
lion ami I(xrd changes about the fistula and in thehver 
Since m my of tfie emeses arc not diagnosed preopera 
lively preparation of I be patient may be inadequate. 
Alore-oxxr the oicration offers more than axerage tcch 
me il difliailty because of the local changes in the tissues 
lit the site of the fistula 

In the (rase reported the pnsente of the fistula was 
recognized rocnlgcnograplntially A banum fleck, in- 
dependent of tfic stream of barium sulfate about the 
second portion of the duodenum xxais mterpreted as 
indicating the site of the fistulous opening bctw(cn the 
duodenum nnd gallbladder and air xx as seen in the extra 
hepatic biliary duels and biliary radicles Opia-ition 
xxais successful Law is G Jacobs M D 

Pancreatic Disease in the Roentgenogram Max 
LCdin Schweiz med Wchnschr 76 1273-1274 Dec 
14 1040 

Roentgen diagnosis of pancreatic disease is difficult 
because no direct method of xnsuahzation (exists and 
secondary signs must be employ ed Thus an annular 
pancreas wall narrow the duodenal lumen and produce a 
partial obstruction 

Pancreatic stones are said to be very rare The 
author, how ex-cr made a roeutgen study of the pancreas 
m 1,000 cadaxers wathout reference to the clinical 
diagnosis and found evidence of calcification (over 2 mm 
in diameter) in 81 Necropsy showed 55 to be cases of 
stone 10 of calcification in fat necrosis and 10 of ossi 
ficaUon m pancreatitis or fat necrosis Sire and shape 
were not characteristic, most of the concretions were 
sandy and single isolated stones were rare Differcn, 
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The author concludes with, an interesting but brief 
commentary on the assoaation of the etiology of 
spondylobstbesa 'witb tbe anthropologic and onto- 
genetic development of the lumbosacral spine 

PAtTL W Eycbr, M D 

SpondylohsthesiB Additional Vanationa m Anoma- 
lies m the Pars Interarhculans Maurice B Roche 
and Charles S Bryan Arch Surg 53 675-082, 

December 1946 

The occurrence of spondylolisthesis m patients with 
unilateral spondylolysis and without rotation mdicates 
the presence of other congemtal defects to explain the 
mechanics In spondylolisthesis nith bilateral spon- 
dylolysis and m spondylolysis, unilateral or bilateral, 
without spondylolisthesis, no problem is posed, and 
these conditions are discussed very briefly A case of 
unilateral defect on the left with shpping is presented, 
m which the presence of an intact nght lamina of un- 
usual length explains the mechanism A case of re- 
versed spondylolisthesis -without spondylolysis is 
shown, in this patient the neural arch was unusually 
short and almost vertical in position The author feels 
that m cases of slipping ivithout spondylolysis or -with 
a unilateral defect such factors should be investigated 
For a complete understanding of tbe exact nature of the 
anatomic variations, oblique as well as anteroposterior 
and lateral projections should be included m the roent- 
genographic study of disabihty low m the back. In 
cases of unilateral congenital spondyloschisis, without 
symptoms before mjury to the lower part of the back, 
obhque views may reveal a recent fracture of the pre- 
viously mtact side In cases of questionable symptoms, 
stereoscopic views are valuable 

(An lUummating article. — L G J ] 

Lewis G Jacobs, M D 

Diagnosis of Root Compression JEW Brocher 
Schweir med Wchnschr 76 1325-1329, Dec 28 1946 
Five types of root compression may be distinguished 
postenor disk hernia, dpstructi-ve infection (spondyhtis), 
osteolytic neoplasm, primary mtraspmal tumor, and 
separation of the postenor margins of the vertebral 
bodies Since both require lanunectoray differentiation 
betuecn mtraspmal tumor and disk hernia is of little 
importance, but it is very important to distmguish be- 
tween these and other conditions Of the positive or 
suggestive physical signs exacerbation of pam by 
sudden shaking of the back or by sudden elevation of 
the spinal flmd pressure (as in coughing, sneczmg, 
laughing or defecation) is important Hypcrextension 
m plaster mtU relieve this m disk herniation and at times 
m spondylitis, but not m mtraspmal tumor Pam and 
muscle spasm may result in a characteristic posture 
Palpation of the spmc Is unportaut since it may localize 
a sudden reversal of curve. Stiffness on motion and 
local spasm are important, especially if hypcrextension 
IS pnmful Positive neurologic findings are useful, but 
their absence is of no significance Hypesthesia and 
reflex changes arc especially important The course of 
the disease must be considered, a sudden begmning, 
with a trauma as a rule, a month- to year long course, 
and refractoriness to therapy arc typical The spinal 
fluid mil show clention of the albumin in cord tumor 
and m 50 per cent of disk hennas The most consist- 
cntlj positiic findings are obtained by iodide myelog- 
raphy— up to 90 per cent according to most authors 


Air or carbon dioxide are not advised Study of the 
sacroiliac joints must not be neglected, since disease 
here may cause similar symptoms Oblique vieivs of the 
spme to exclude spondylolysis and to study the postenor 
articulations are necessary Roentgen findmgs must 
alivays be evaluated m the bght of the clinical picture 
Lewis G Jacobs, M D 

Arrest of Growth of the Epiphyses John T Hodgen 
and Charles H Frantz Arch Surg 53 664-674, 
December 1946 

The arrest of epiphyseal growth to correct unequal 
length of the legs leads to better results with increased 
expenence. Energetic handhng and early operation are 
desirable Blount’s operation, the use of removable 
staples to arrest the growth, is a marked technical im- 
provement It IS m detenmnmg the optimum time for 
operation that most difficulty is expenenced The 
amount of discrepancy m length is first detemuned, 
best by use of x-ray , wood blocks to level the pel-vis or a 
film showing pelvic tilt may be used, and teleroentgen- 
ography and sht scanography have been successfully 
employed When the shortening has been measured, 
the ratio (shortemng present) /(expected growth) gives 
the percentage of growth to eliminate, and the proper 
epiphysis to correct this nmy then be chosen from 
standard tables giving the percentage of the limb growth 
contnbuted by each epiphysis Of 21 patients operated 
upon by these authors, 10 showed a gam, t e , a de- 
crease m discrepancy, of 75 to 100 per cent, 10 a gain 
of 25 to 76 per cent, and only 1 less than 25 per cent 
gam Lewis G Jacobs, M D 

Fractures of the Os Calds. Theu: Treatment by Tri- 
Radiate Traction and Subastragalar Fusion. R 1 
Hams Ann Surg 124 1082-1099, December 1946 

Management of fractures of the os calms is difficult 
because (1) standardization of treatment is nearly im- 
possible, (2) the techmeal problems involved in reduc- 
tion of the fragments are complex and difficult, and (3) 
mvolvement of tbe subastragalar jomt with late ffis- 
abihty from pam on movement is frequent As m other 
fractures success in treatment is bas^ on reduction of 
the fragments to as nearly jjerfectly normal relationship 
as possible. ETule restoration of the critical angle is an 
index of restoration of the fragments, of greater im- 
portance IS the state of the postenor facet of the sub- 
astragalar jomt 

Hams distinguishes between simple and severe frac- 
tures of this bone. For severe fractures he recommends 
tn radiate traction supplemented by leverage inth a 
Stemraann pm in certam cases Kirschner -wires are 
passed (a) through the upper end of the crest of the 
tibia (6) through the posterosupenor angle of the os 
calms, and (c) through the distal ends of the fifth and 
first metatarsals Tn radiate traction is apphed and 
the results are checked roentgenographically If they 
are unsatisfactory, adjustments are made and the re- 
sults rechecked When a lateral roentgenogram shows 
satisfactory restoration, the widening of the os calcis is 
reduced by molding pressure from either side From a 
study of the post reduction film, a decision is reached 
upon the necessity for subastragalar fusion The 
entenon for this decision is the degree of fragmentation 
and deformity of the articular surface of the postenor 
facet of the os calms If the reduction is satisfactory, 
plaster is apphed and the traction is removed as soon 
as this IS thoroughly dned Cases which are judged 


iviii! ojH-f iti<i I III III n >-i fif ilii* n {I iti<-iin vl 

,ln<l tiiflilii 1»1 1 >rr ilni-Imt ttllltr'xl'iii'' <>1 

till- »!!« 1 ^ (iiiil 1*1 an aln> n'til iil'innntlj «rU 

Ji.miiiT l>^ III M n 


Multiple M)rIoma A Renew of Tiplit) -Three 
Rroveil Cases 1 ilmu O II i)nl ami 1 rmil. J UnU 
T A M A 133 II7-ir>7.Jan IS 1017 

I'lii) w-is Imiml to la tiu turn I frriimnl iliim il 
miiiifrti‘li‘1'1 of miillipli UMiIoiiii Ni-irl> tlins 
fmirtln of the aiitlmr-.' S .1 (.miuf. li iil mviUipU bom 
lt^ions nml a siiiiH ir niimlHr li iil tli\ ilul Mrmii pro 
(,lin Iliiice Jones protiimirni was pnsint m sliMilI) 
oMrlnUofltacrns Twtht pir u nt slimnsi iio Imiic 

alijiomi .lily, 0 *^ slimrcd osu^porosis 

O H A sWtU of the krmiP h ,.I p ithoIoKiril fractures 

r:Xnce of renal 

non, O'"'"’’ * penphcml blood and tpistiivis 

V7,: zirrili' ■»- 


Mrtibril is.liimn nonlil fill into ihi pro tp and the 
mitli'ir i\ of tin opinion lint tin i>tv,tirior spini should 
b( fiiMsl in tlioc in tadcr to providt prc-itir st il.ilili 
for tin IulI. lb Inhiscs antiaior fii'ion is capihlc of 
linnidinp inrinimnt nluf in mild i-ists of [niri intir 
at rttl.r d dnl. di r isi 

Tin roi ntki nopriphu istn-cts of siKindvlolisthcsis arc 
naitwialand imniinn n midi. of iln psiiidospomhlo 
listlifsi-, of Jiinph mils whnh is lIi imtinzcil b\ the 
dislm-ilnin of out virbhrv ii|)nn uiolhir «Inn linn, is 
not a pri-cvtliiif, iiitiiisi Irmmv or i sipiritt nciiril 
iinh 111 tin St list's oslcoirllintic eh inpc in i\ be 
prestiit at the appo nip aartihnl surf ices iiid tlic 
articnl ir hm. of tin mfirior sin dl irlinil ilion of the dis 
plictal airtthn Itnds to he more horirontal thin the 
other nrtieiil ir line-s Most of the'sc ciscs hata been at 
the Ittcl of the (tli lumbar \artehri 

Comment on reeerse s|iond> lollstlie'sis is also in 
eludes] ns IS Iiieiilion of n fen cise-s lussoctite'd etitli 
Bcoliosls The progression of the chanictcnstic dc 
forilut> of spond> lolisthcsis a as obsen eel and the con 
elusion rcacheal that further slipping mas occur nt any 
tune except in eases in nliicli a buttress or osseous sni- 
ostosis is present but that eases of progression after 
pnbcrtj arc of mfrcqiiciit occurrence 
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The author concludes with an interesting but brief 
conunentary on the association of the etiology of 
spondylolisthesis with the anthropologic and onto- 
genetic devdopment of the lumbosacral spine 

Paul W Evlbr, M D 

Spondylolisthesis Additional Variations in Anoma- 
lies in the Pars Interarhculans Maurice B Roche 
and Charles S Bryan Arch Surg 53 675-682, 

December 1946 

The occurrence of spondylolisthesis m patients with 
unilateral spondylolysis and without rotation indicates 
the presence of other congemtal defects to explain the 
mechanics In spondylolisthesis with bilateral spon- 
dylolysis and in spondylolysis, unilateral or bilateral, 
without spondylolisthesis, no problem is posed, and 
these conditions are discussed very bnefly A case of 
unilateral defect on the left with shpping is presented 
m which the presence of an mtact right lamma of un- 
usual length explams the mechanism A case of re- 
versed spondylolisthesis vnthout spondylolysis is 
shown, in this patient the neural arch was unusually 
short and almost vertical m position The author feels 
that m cases of shpping without spondylolysis or with 
a unilateral defect such factors should be mvestigated 
For a complete understandmg of the exact nature of the 
anatomic variations, obhque as well as anteroposterior 
and lateral projections should be mcluded m the roent- 
genographic study of disabihty low in the back In 
cases of unilateral congemtal spondyloschisis, without 
symptoms before injury to the lower part of the back, 
obhque views may reveal a recent fracture of the pre- 
viously intact side In cases of questionable symptoms, 
stereoscopic views are valuable 

[An illummatmg article , — 'L G J ] 

Lewis G Jacobs M D 

Diagnosis of Root Compression. JEW Brocher 
Schweiz med Wchnschr 76 1325-1329 Dec 28, 1946 
Five types of root compression may be distinguished 
posterior disk hernia, dpstructive mfection (spondylitis), 
osteolytic neoplasm primary intraspinal tumor and 
separation of the posterior margms of the vertebral 
bodies Since both requue lammectomy differentiation 
between mtraspmal tumor and disk hernia is of little 
importance, but it is very important to distmguish be- 
tween these and other conditions Of the positive or 
suggestive physical signs, exacerbation of pam by 
sudden shaking of the back or by sudden elevation of 
the spinal flmd pressure (as m coughmg, sneezmg 
laughing Or defecation) is important Hyperextension 
in plaster wiU reheve this m disk herniation and at times 
m spondylitis but not in mtraspmal tumor Pam and 
muscle spasm may result m a characteristic posture 
Palpation of the spine is important, since it may localize 
a sudden reversal of curve Stiffness on motion and 
local spasm arc important especially if hypcrextension 
IS painful Positive neurologic findmgs are useful, but 
their absence is of no significance Hypesthesia and 
reflex changes arc especially important The course of 
the disease must be considered, a sudden beginning, 
uith a trauma as a rule a month- to year-long coursei 
and rcfractonness to therapy are typical The spmai 
fluid mil show elevation of the albumin m cord tumor 
and in 60 per cent of disk hernias The most consist- 
ently positiv e findmgs are obtained by iodide myelog- 
raphy— up to 90 per cent according to most authors 


Air or carbon dioxide are not advised Study of the 
sacroihac joints must not be neglected, since disease 
here may cause simdar symptoms Obhque views of the 
spine to exclude spondylolysis and to study the posterior 
articulations are necessary Roentgen findmgs must 
always be evaluated m the light of the chnical picture 
Lewis G Jacobs, M D 

Arrest of Growth of the Epiphyses John T Hodgen 
and Charles H Frantz Aiuh Surg S3 664-674, 
December 1946 

The arrest of epiphyseal growth to correct unequal 
length of the legs leads to better results with mcreased 
expenence. Energetic handlmg and early operation are 
desirable. Blount’s operation, the use of removable 
staples to arrest the growth, is a marked technical im- 
provement It IS m determining the optimum time for 
operation that most difficulty is experienced The 
amount of discrepancy in length is first determmed, 
best by use of x ray, wood blocks to level the pelvis or a 
film showmg pelvic tdt may be used, and teleroentgen- 
ography and sht scanography have been successfully 
employed When the shortemng has been measured, 
the ratio (shortening present) /(expected growth) gives 
the percentage of growth to eliminate, and the proper 
epiphysis to correct this may then be chosen from 
standard tables givmg the percentage of the limb growth 
contributed by each epiphysis Of 21 patients operated 
upon by these authors, 10 showed a gam, t e , a de- 
crease in discrepancy, of 75 to 100 per cent, 10 a gam 
of 25 to 75 per cent, and only 1 less than 25 per cent 
gam Lewis G Jacobs, M D 

Fractures of the Os Calds Their Treatment by Tn- 
Radlate Traction and Subastragalar Fusion. R I 
Hams Ann Surg 124 1082-1099 December 1946 

Management of fractures of the os calos is difficult 
because (1) standardization of treatment is nearly im- 
possible, (2) the techmeal problems involved in reduc- 
tion of the fragments are complex and difficult, and (3) 
mvolvement of the subastragalar jomt with late riis - 
abihty from pam on movement is frequent As m other 
fractures, success m treatment is based on reduction of 
the fragments to as nearly perfectly normal relationship 
as possible While restoration of the critical angle is an 
index of restoration of the fragments of greater im- 
portance is the state of the posterior facet of the sub- 
astragalar joint 

Hams distinguishes between simple and severe frac- 
tures of this bone. For severe fractures he recommends 
tn radiate traction supplemented by leverage with a 
Steinmann pm in certam cases Kirschner wires are 
passed (o) through the upper end of the crest of the 
tibia (b) through the posterosupenor angle of the os 
calos, and (c) through the distal ends of the fifth and 
first metatarsals Tn radiate traction is apphed and 
the results are checked roentgeuographically If they 
are unsatisfactory adjustments are made and the re- 
sults rechecked When a lateral roentgenogram shows 
satisfactory restoration, the widenmg of the os calos is 
reduced by molding pressure from other side. From a 
study of the post reduction film a decision is reached 
upon the necessity for subastragalar fusion The 
entenon for this decision is the degree of fragmentation 
and deformity of the articular surface of the posterior 
facet of the os calos If the reduction is satisfactory, 
plaster is apphed and the traction is removed as soon 
as this is thoroughly dried Cases which are judged 
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head nflcr the film Is mnde m rcliitionsliip to the pro- 
jected date of dcllvarj, one should consider tint the 
liead groivs nboiit 2 mm per week Tlic elfcct of mold- 
mtr on tin biparletnl diameter is discussed 
To tins first lecture the niithor tippcnds nn nddeiidiim 


< ' I y K.l „t, ,a K„ ami a ilnru non of N.cho! 

s.r. s „e. m-i nrrm nt, i.nd fhm e-irly «o-l on 
I-Iv 1 ill, Ms Tfir (ititl c th-n ino-a-edv to his oin, 
Ef.phttrtl .1 rlu-ithedesirnitcthr'foi-jliwtnt of 
irluitpije-t Jill t bair,lrK, ,c..r,,|,hTalmofthc 

. itm.ia, Irri ir and trar.sverM d, .meters of the hnm 

tt (atlrl TI rccrrji I'l lof Ihediimetcrsofthclram 
1 . sir, m slut lit vain ire null the (ntlnxloc teachiae 
l.«r iK-lirvm that tl r jnor mi„r> of lli- . .rrunt tv not 
ti udl> th“ imiKirlant irr i, r, k 1 mdin irl Invteid he 
t ilea as fl r a itcfUJ-HIr-l K flimtetcr tfic slio-test dlS 
IJ ir lKttsr -1 tie njp-r irrl itimr mtr,-iav of the 
sfup.v . pit., .uilthrim.rdtptrtofihe.aennn aya 

fut- tl r jn, „ D of til- first an 1 sec,, ,d saeral segments 

I*** a I r^ftirf-f if ti ui I tfi^ The 

trar ,vrr - .inm-trf he d fi ir a If, it uhnh mtcrsccls 
tl - CO imr.tr o' tl r h |„| it th miit(K„n[ Theloncr 
intrfo -e.ia, K , ea i r iir it of the (kIv,c civat) u 
f ,lr 1 fro II III' I nrnt jw mt of tl laaer laifRin of the 
>ai' I’ul ' to tfi- lip of the icTuia o- if the 
>a«vra t fii s' HI tl tfie s-i -rum tntfietirstfreviattr 
j„t It Hi mil t viri 'tinc-y Ik ihscovcml 
«lii ally rath— tl iti b> v ray ex iminati n alone The 
lr_tivias' dnirieter of th- fKlm cavity is rrcloncd a< 
th' ill, tat .r 1 . tnmi tl r va-lnil spmes Tlie O-Jlltt tv 
I" t rati tit.,! hv tiirysiitiMa tlc sitbpiifin titiclc and 
u mr this nir iMirrmrni in rtiajnctui trith the jiot- 
Irfi r S iRUtal dimriiM in of the ojllet 

tn thr rv.iintom of the m(>li method three tj-pts of 
cra(-is nm p rparrsi o ir fu- the hnm one for (he 
cavity iiR.Ioirf,^- thro, Itfet In each theanteropo, 
left K .iirn'iiMi.ii wm mirlevlvirticdlj and the traus- 
Xrtsr dmirii ions Imnr.. ,i div Ilv inn ixiintmc a spot 
onricio ihcthtnmplis tin m im f lets rcR-irdinR the 
sire mil shaiK of any parlkul ir jkIvis could be re- 
c ri e< lurite s, ta of iliree yxilihs wire m ide for 
r n h ,,ie of the fet d bead from o ,) to (i 0 cm liipamt il 

d iiiictrr II, al ls ten sets of Rraplis all \llthediti 
from some s/x) eu « yv„|, ,1., 

meoiis del.vsrv and d.thiadt I .Imr is judRcI cl.meally 

.1 ill UR hue on , nil imbynlual sh irt it vv-as then pos 
sibls to ciimlmn tin eliarls and to dr.ir up a single set 

difiicvi t il.liv tries for i leb sire of ftt il head Tht^t are 
now the lt> charts on which it becomes m cisy 
muter to pmpoml my ptivas mid to iltUnmnc its ob 
stunc y-.l„t rilativt to the es.mn.rd s,‘eT,hrfet d 

Thcstriesofc'Lsia.ou wliicli thrs, 
eluded „ larRc t.i.mbtr wuh ,i IuruViS 01',^ ,1" 

clinitnl tyadti.ee of cl.sproport V, PeV ^ 
of xaevv this ,s im mlv-mtaRTlmH,.,^^!”"' 

tioii of borderline cases males the .nni Proper 

n fnlr test of the value of the , 7 '“' 

probabh course of labor tn tlirV^” 'V " ‘lie 

The prediction of dyrstocia is surest „ i.e„ r . 
scaled tn the bnm enmh V,, Vi, ’7" “ 
should therefore be fpyam to suclfcvadcucr'*’''' " 
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The following blind spots in the graph technic are enu- 
merated (1) a high inclination of the pelvic bnm which, 
if there is already some tendency to disproportion, in- 
fluences the prognosis unfavorably, (2) lack of a normal 
full curve of the sacrum from above dowmvards, giving 
a lessened posterior sagittal diameter and thereby ac- 
centuating any tendency to disproportion, (3) mal- 
position of the head 

Radiology has been found to be especially useful 
under the following conditions (1) a high head at term 
and suspected pelvic contraction, (2) abnormal or 
prolong^ labor, (3) postmatunty and prematurity 
(cephalometry helps in predicting the degree of ma- 
tnnty of the fetus more than any other single criterion) , 
(4) breech presentation when the head cannot be en- 
gaged directly against the pelvic bmn, (5) suspected 
hydrocephalus, (6) necessity of deading whether a 
patient can be safely dehvered at home, (7) previous 
diflicult labor, (8) fear of obstetric dehvery 

Certam criticisms which have been brought against 
obstetnc radiology are refuted and the paper concludes 
with the statement that good obstetrics requires sound 
chnical judgment which depends on observation and 
appreciation of diverse chnical features, a part of which 
Is radiology Sydney F Thomas, M D 


The Pelvic Survey Herbert Thoms Yale J Biol &. 
Med 19 171-179, December 1946 
This article is truly a pelvic survey in so far as it de- 
fines the points of view of the obstetnoan and the 
radiologist and correlates the two in amvmg at a useful 
method of applying pelvic measurements from roent- 
genograms to the dmical survey It is pomted out that 
It IS necessary not only to make the measurements, but 
also to relate these measurements to the shape of the 
pelvis and the chmcal measurements and appearances 
The author quotes from a previous article (Thoms 
and Schumacher Am J Obst &. Gynec 48 52, 1944) 

‘ we wish to observe that raidplane pelvic contrac- 
tion as indicated by shortemng of the transverse 
diameter combmed or not with shortemng of the mid- 
plane anteroposterior diameter is defimtely associated 
with increased operative mtervention during labor 
Tlhen the tmdplane is 9 5 cm or less and other diameters 
remain in average limits accordmg to this study the 
mcidence of mtervention was 45 2 per cent When 
midplane anteroposterior shortenmg was also present, 
operative mcidence was 65 0 per cent " 

The essential diameters of the pelvic inlet are 

I The anteroposterior diameter, extending from a 
point on the upper postenor surface of the symphysis 
pubis 1 cm from its superior border, posteriorly to the 
anterior surface of the sacrum to the point where the 
ihopcctmeal hnes would meet were they extended 

II The transverse diameter being the widest dis- 
tance separaung the iliopectmeal hnes 

HI The posterior sagittal diameter being that 
portion of the anteroposterior diameter which lies pos- 
terior to Us intersection with the transverse diameter 

The essential diameters of the raidplane are 

I The anteroposterior diameter, extending from the 
loircr postenor border of the sjmphj'sis postenorly at 
the level of the ischial spines to the lower thud of the 
sacrum, usuallj falling at or near the junction of the 
fourth and fifth sacral segments 

II The transverse diameter, being the narrowest 
distance separaUng the ischial spines. 


Ill The postenor sagittal diameter, that part of the 
anteropostenor diameter which hes postenor to its 
intersection with the transverse diameter 

For achieving these measurements tw o views of the 
pelvis are recommended the conventional antero- 
postenor projeebon of the pelvis (which really amounts 
to a projeebon looking down into the pelvic space) and 
a true lateral projeebon made m the upnght posibon 
Both films are made at a distance of 36 inches In the 
anteropostenor projeebon, the perforated gnd is super- 
imposed on the film at the same level as the symphysis 
The importance of the subpubic angle is behttled The 
medical judgment of the outlet is in the author's expen- 
ence more useful than any attempt at a judgment of 
the adequacy of the outlet from the roentgenogram 
In conclusion, the author states, "It must be re- 
emphasized that, even with the availabihty of this m- 
creased knowledge of pelvic morphology and dimen- 
sions, the problems of childbirth still remam manifold 
and complex and must be viewed m their entirety m the 
scientific conduct of labor ” 

Stonby F Thomas, M D 


THE GENITO-URINARY SYSTEM 

A New Techmque of Penrenal Air Insufflation 
Francisco J Barqmn J Urol 57 1-14, January 1947 
The author conceived the idea of inserting the 
needle for penrenal au msuflflabon through the line of 
incision used for exploraboa of the kidney The 
pabent is placed in the usual lateral posibon for ex- 
ploration of the flank, with maximum elevabon on a 
Fillet support to open the costo-iliac space and displace 
the pentoneum and intesbnes After the usual sterile 
preparabons, a large spmal puncture needle is intro- 
duced through the skin at the junebon of the proximal 
two fourths of a line drawn from the costovertebral 
angle to the antenor supenor ihac spine The needle 
IS directed upward and inward toward the spme and 
diaphragm and inserted until it touches the kidney at 
which time the hub of the synnge wdl move up and 
down with inspiration and expirabon 

Before injecbng each synngeful of air the blood 
pressure is taken The author has found a drop of blood 
pressure in every case, sometimes reaching a maxunum 
of 70 mm systohe, but this is easily controlled by 
central and peripheral sbmulants The diastohc pres- 
sure does not usually fall more than 5 to 10 mm It is 
believed that a fall in systolic pressure may be re- 
sponsible for some of the serious accidents reported by 
certain urologists as due to gas embolism 
Before the first air is injected 5 c c of normal sahne 
are introduced through the synnge to separate the 
kidney cortex from the bp of the needle Aspunbon is 
then done to make sure that a blood vessel has not been 
entered Thuty cubic cenbmeters of air are injected 
at a bme for a total of 600 to 900 c c , accordmg to the 
pabent’s tolerance 

Fourteen case reports are presented, with good repro- 
duebons of roentgenograms made following air in- 
sufflabon Vern W Ritter, M D 


Differential Diagnosis 
Meredith F Campbell 
December 1946 


of Surgical Renal Lesions. 
Am J Surg 72 786-799, 


The diff^enbal diagnosis of surgical renal lesions is 
here considered including chrome pyelonephnbs. m- 
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fcctwl lijdroncphrosL-;, rcml tuberculosis calculus, 
tumor acute ren-il infection and congenital malforma 
tioii Diagnosis is difficult since pncticall> all renal 
diseases may present a similar clinical picture In all 
eases, careful urinalysis of a properly collected specimen 
IS of greatest diagnostic importance Cure of urosurgi 
cal conditions implies a restoration of unne to normal, 
including stenliration of the unne as attested by at least 
ti\ o negat i\ e cul turcs 

In surgical non tuberculous renal infections the usual 
lesion IS an interstitial suppurati've ncphntis uluch may 
exist alone or ns a complication of a stone or obstruction 
In acute renal infections failure of intcnsisc medical 
therapy to bnng marked improvement m three to four 
days calls for complete urologic examination This will 
usually reveal infected hydronephrosis, generally due to 
pclvac outlet or upper ureter blockage by stone, stne- 
turc malposition, aberrant vessel, or perirenal abscess 
Also there may be a renal carbuncle or a py cmic kidney 

Any retroperitoneal edema producing lesion, as a 
perinephric abscess vvdl rocntgenographically obscure 
the ipsiLatcml psoas muscle shadou and usually show 
lumbar curvation away from the lesion due to compen 
satory spasm of the ipsilatcral erector spmae group 
This picture along vvath acute intra abdominal disease 
with unilateral renal area tenderness and a history of 
recent cutaneous mfection, suggests pennephne abscess 
Vet retrocecal appcndiatis and edema may produce the 
same picture and would be favored by the urographic 
demonstration of a normal upper unnary tract Also 
the same picture is presented by the rare renal infarc 
tion, or thrombosis, but this occurs most often in m 
fanU Or the young and is associated with more acute 
onset and vaniblc shock and prostration 

Chronic surgical unnary infection with persistent 
pyuni despite medical therapy demands urologic exam 
ination which often discloses chronic pyxloncphntts 
complicated by or associated wath infected hydro 
nephrosis ureteral obstruction, calculus tuberculosis 
or malformation In half of these eases reflex or toxic 
gastrointestinal symptoms lead the diagnosis away 
from the basic urinary tract lesion \\ ith these vague 
symptoms the unnary tract must not be overlooked 

The multiple causes of hsibronephroiis stem from 
lesions anyaeheTC in the unnao tract from calyx to 
nie*atns and include stneture-s (congenital and inflainma 
tory) stones adjacent abscesse-s or tumors mtnnsic 
muscle spasm mucosal folds vaiscular obstruction 
and neuromuscular vesical disease The ncesl for 
thorough urologic examination to identify iht site and 


parenchymal ulceration commonly with raiai itina ii J 
heavy calCTiim infiltration, and sometimes (>eri mil 
disease as well 

Pam m the renal area or along the course of if* 
unnary tract together with gross or miCTOscopie hmi 
tuna and pyaina, arc classic symptoms of rerj c^' 

A large immobile jiclvac stone may be ' silent I w; 
raphy usually cstableshcs tlie duagnosis 

Painless fresh hematuna most often miaiiis ‘jn- i* 
the adult and ncphntis in the child Areurilc pre 
operative diagnosis of renal tumor requires urography 
Retrograde pyelography is here preftrablc sner 
changes in the finer pelvic markings arc of paramour’ 
importance The pelvic outline is usually diUortol 
with compression and elongation of the caliccs filing 
defects sometimes occur in the pelvis from papilhry 
growths 

Surgically, the most important renal irniforr- ‘wi 
are agenesis hypoplasia rcduphrifion cctojiia fin m 
cystic kidneys and abnormal motility Abdominil 
pain a palpable mass, and abnormal urinalysis direct 
attention to the unnary tract Renal malfonniiinni 
often accompany major deformities of the cxicmil 
genitalia In all these malformations, the corrret 
diagnosis can almost always be made by urogiaphr 
The anomalous kidney is more prone to dise-ise tleiii the 
normal one Congenital absence and npl isia sImiiM lie 
recognized, so that the solitary functioning kidney n 
not unmttingl) rcmoicii Roentgenognms should 1)^ 
made wath the patient in the Trendelenburg position ai 
well ns upnght to detect abnormal motility In 
polyarystic disease thcpyclogram shows a notable ter' 
ency to cre-sceni like dilatation of the major cahci-s 
Doucua*; R NAoer Jr M I) 

Non*Fused Pelvic Kidney A Study of Nine Cue*- 
Ralph L Dourmashkm Urol A Cutai) Rev 50 71-- 
71f> UcccmbcrlPIO 

Nine cases of non fiiseal kidney occii()yiiig either ih' 
tnic peliie or the liimbo ilio pehae jiosiiiou an re 
cordeal Conccniing the roentgen diagnosis of thn 
anomaly the author s-iys th it frequently th (Hbat 
kidney is not deinon«lr ible on a plain film or even in la 
Intrivcnous jiyilograni citlar bcc-iiisi the dye sludmc 
i<su()tTiini>Oseal u()on the pelvic Imne sh idou nr Im-ciu c 
of poor fl)e chinination In only 2 of the c nes in tlin 
senes ilid the jihin fdiii shon i definite oiitltne of a jc-lvai 
kidnty This anomaly shotiM In Misixtinl luMcvr' 
in any c-isc m e Inch i [dam fdni f ids to shn the non i d 
renal sillioiirltc 



VoL49 


Abstracts of Current Literature 


653 


to be differentiated from a ptosed kidney, renal agenesis, 
an abdominal neoplasm, diseases of the lower ab- 
dominal organs, and megalo-ureter 

Maurice D Sachs, M D 

THE BLOOB VESSELS 

Unusual Venous Returns of the Lower Extremlbes 
E C Baker Am J Roentgenol 57 60-55, January 
1347 

The venous channels nhich may be visualized in the 
normal venogram of the leg and thigh are described 
The internal saphenous vein is the normal mam channel 
for the superficial portion of the system The tibial 
veins mute with the peroneal veins to form the pophteal, 
which becomes the femoral vein above the popliteal 
space These are the deep channels In the fossa 
ovahs the internal saphenous vein and the femoral vein 
unite to form the external ihac vein 

In acute block of the main deep physiological channel 
of the thigh the injected dye seeks numerous small 
veins below the site of the block These veins form a 


lacy network m the superficial tissues Following such 
an acute block, nature gradually finds larger channels in 
the area of the block so that in a few weeks to several 
months certain main physiological channels are formed 
out of already existing veins, and these become the 
main channels for the blood stream in blocks of long 
duration Usually the blood flow through these vans 
13 now reversed and the injected dye extends outu ord 
from the region of the fossa ovahs through them to 
collateral circulation where normal upward channels 
are reached Cases are presented, with illustrations, of 
acute deep block in the thigh, chrome deep block of the 
thigh with return through the pudendal circulation, 
chrome deep block with return through circumflex 
vans and wuth return through penneal veins and mid- 
sacral vans Another case is shown m which a block 
occurred m the region of the fossa ovalis -with partial 
return through the inferior gluteal van 

When unusual types of return are visuahzed in the 
region of the fossa ovalis or upper thigh, it is concluded 
that this IS conclusive proof of a deep block 

Clarence E Weavbb, M D 


RADIOTHERAPY 


Results of Radiotherapy of Epibulbar Tumors at 
Radiumhemmet, Stockholm, 192(}-1940 Harry Lars- 
son Acta radio! 27 35S-373, May 6, 1946 
During the period 192CMtO, 66 cases of epibulbar 
neoplasms — t e , neoplasms m the conjunctiva on the 
anterior side of the bulbus ocuh — were treated For 
the most part treatment was by surface application of 
a weakly filtered radium preparation but the more ad- 
vanced mabgnant tumors recaved roentgen therapy in 
high dosage ‘ Plane preparations" of radium were 
used, containing 10 and 5 mg of radium element, re- 
spectively The radium sulfate is fused into a porcelain 
plate lOX lOorlOX 05 cm and the rays are fil- 
tered through 0 2 mm of nickel or German silver 
Of 37 patiaits with growing epibulbar tumors which 
were without histologic or clinical evidence of mabg- 
nancy, 30 were completely free of symptoms for five 
years or more after treatment Of 7 nevogemc tumors 
in which It ivas impossible to exclude malignancy 
histologically 6 were symptomless after five years or 
more In 5 of these cases extirpation of the tumor 
preceded irradiation Of 14 patients with a histologic 
diagnosis of malignant melanoma, 7 survived five years 
or more after a combination of surgical and irradiation 
therapy Two patients had papillomas of suspected 
malignancy and one of these was free of recurrence at 
the tune of lus death from pneumonia five and a half 
years after treatment Four of 0 patients wath squa- 
mous-cell carcinoma were without symptoms for five 
y cars or longer 

The author considers preoperative irradiation the 
method of choice tor localized epibulbar tumors wath 
subsequent extirpation or a more radical surgical pro 
cedure only when there has been a radioresistant re- 
currence or the pnmary tumor has failed to regress 

Radiation injury to the eye occurred m 6 cases 4 of 
which had rcccn od hcaraly filtered radium applications 
or roentgen irradiation The one paUent in this group 
w ho w as treated by means of the superficial plane appli 
cator was a one-year-old girl The pea sized nevus 
disappeared completely, but six years after treatment 


clouding of the cornea occurred and was attributed to 
the irradiation Elizabeth A Clark, M D 

Case of Cancer of the Oesophagus, Alive and Free 
from Evidence of Tumour 6 Years after Roentgen 
Treatment FolLe Jacobsson Acta radiol 27 351- 
357, May 6, 1946 

A 5S-year old man had expenenced difficulty in 
swaUomng for about a year before hospital admission 
Roentgen examination revealed a tumor m the lower 
esophagus, shown by biopsy to be a squamous-cell 
caranoma Treatment was by roentgen irradiation, 
an estimated tumor dose of about 5,000 i bang ad- 
ministered by cross firmg through six fields in a period 
of thirty-five days The patient tolerated treatment 
well and improvement was noted durmg the penod 
of hospitalization Cardiac symptoms with cardiac en- 
largement and pleural effusion developed within three 
months and wae regarded as a radiation effect Never- 
theless the patient was alive and well without evidence 
of recurrence or raetastases six years after treatment 
and with only mild cardiac disturbance Esopha- 
goscopy showed no evidence of tumor 

Elizabeth A Clare, M D 

Roentgen Therapy of Lung Tumors Sordello Attilj 
Radiologia (Rome) 1 81-85 1945 

The author treated with roentgen therapy 26 primary 
lung tumors and 23 metastatic lesions of the lungs Of 
the 25 patients mth pnmary tumors, only 2 were well 
at the end of two years but the local symptoms and 
genera] well-being of the patients improved m 60 per 
cent of cases Of the 23 with metastatic lesions, only I 
was still ahve at the end of one year and only 5 were 
subjectixely improved The author used 180 kv , 10 
ma 0 5 mm Cu plus 3 0 mm Al, 200 to 300 r daily 
unUl a tumor dose of 4,000 to 8,000 r had been reached 

In view of his results Attilj concludes that roentgen 
therapy should be tned in those patients with pnmary 
lung tumors which are not susceptible to surgical treat- 
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mtnt ljecau><c of the subjcctixc inipro\ement If the 
lesion'; nre mctastnlic, such nn impro\emcnt can be 
expected oiil> in n limited number of eases 

Cesare Giavturco M D 

Regression of the Changes of Pulmonary Osteo- 
arthropathy Following Treatment of the Primary Lung 
Conditions AdamoGrilh Radiologn (Rome) 1 21— 15 
1945 

The author reports 3 cases of pulmonarj tumors with 
ostcoarthntic manifestations se\ ere periosteal reaction, 
and hypcrlrophj of the phalangeal soft tissues Two 
of the patients uerc gi\cn roentgen therapy and one 
undcnieiit lobectomj Follomng treatment the 
osteoarthntic and soft tissue alterations underwent 
notable regression in all cases 

Cesare Gianturco Xf D 

Effect of Estrogenic Hormone on Advanced Car- 
emoma of the Female Breast Jtilnn B Herrmann, 
rrank E Adair, and Helen Q Woodard Arch Siirg 
54 1 -9 January J947 

Sesenteen patients with carcinoma of the breast (13 
pnmarj inoperable, 4 recurrent) were treated b> ora 
adniinistmtion of ethinjl estradiol, a sjntlictic cstro 
genic hormone rcceivrng dailj doses of 0 1 5 to 0 7 mg 
over penods of two to eleven months Eight died (one 
of mtcrcurrcnt disease) within eighteen months, 7 in- 
cluding 2 with pulmonaiy mctastascs showed some 
clinical improsement and 1 showed c>nologic changes 
of degeneration in the tumor without clinical improve 
mciit Utenne bleeding was induced in 8 patients 
amounting to a senous hemorrhage in 1 A fav-orablc 
response occurred predominantly in women pxst CO, in 
joungcr women, cspcciall> in those not in the meno 
piusc the effects were dcictenous 

Lewis G Jacods MD 


Cent obtained n five )car cure 10 0 i>cr cent i tr i \rj 
cure 

3 Of 89 patients treated wath x rais niid rnlmn 
2S0 per cent obtained a fi\c >car cure 2t(i per ci~! i 
ten j ear cure 

4 Of 20 patients trcafeil wath surgerj iilonr, wt "j jmt 
C ent obtained a fi\c jear curt 50 S per emt a tin jc r 
cure 

5 Of 10 patients treated with rndnim ami siirinry 
Sc per cent obtained a fitt jcarairc 81 Spcrctnt a tr > 
> car cure 

6 Of 90 patients treated with x rajs and surgrry 
77 0 per cent obtained a fix c j ear airc 05 0 jicr ernt a 
ten year cure 

7 Of 11 patients treated wath x raj nnhum and 
surgery, 00 0 per cent obtainal a fix c j car curt t/J 0 1’cr 
Cent a ten year cure 

8 Twentj-one patients rcccixcd no treatment 

Additional tables arc presented showing the lu" 

tologic grading and clinical grouping of the caw< 
treated 

The authors conclude that preopintixi x rax 
thcrapj fixs proxcif to fit a x'afuafifc it/jiixmif fo fofri 
hjrstcrcclomj nnd hilatcrnl salpingo-oophorcctnmy It 
clears up utenne infection reduces utenne sin anil dr 

creases pclxac hjiicremia Radium lilcuasc gixr. gornl 
results but on the liasis of the nxailahlc data the reb 
tixe merits of x raj XTrsils radium cannot lie accnrilfly 
stated PiMLir W OoRsrx Nf I) 

Dysgermlnoma of the Ovary A Review of Elerta 
Cases of Proved Tumor, with Special Reference to 
Radiosensitivity Robert 1) Morelon and Vntiiir I 
Desjardins Am J Roentgenol S7 S4-''i9 J imi iry 
1047 

In gencml the majonlj of inxtstig itors IrIuxl tint 
dysgenmnoma is denied from ctnljry onic scxii d rrlb 

ft raxnlf nf cn«>a iir* C».niti1i<e A fnt\ IxJjCVT 
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offers the best prospect of loagevity is surgical removal 
of the tumor plus adequate postoperative therapy 
Four cases of dysgcnmnoma of the ovary are reported m 
detail in this paper Clarence E 'Weaver, M D 

Carcmoma of the 'Vtdva Results of Treatment and 
Effect of Special Factors on Results Frank R Smith 
and Robert S Pollack Surg , Gynec & Obst 84 
78-84 January 1947 

Two hundred and twenty eight histologically proved 
cases of carcinoma of the vulva treated at the Memorial 
Hospital, New York, during a twenty year interval 
(1926-^5) are reviewed as to results of treatment and 
the effect of special factors on results 
The authors divide their cases into three general 
groups (1) cases without involvement of inguinal 
nodes, (2) cases with inguinal nodes involved but 
operable, and (3) moperable cases with mgumal nodes 
fixed or immobile Thar statistics show a marked 
difference between results in the early low-grade lesions 
and those which have become metastatic and invasive 
They indicate that those patients who have recaved 
vigorous and prompt treatment do the best They are 
m favor of vulvectomy with at least a bilateral super- 
fiaal grom dissecbon in all cases suitable for surgery 
Although only a relatively small proportion of the 
operable cases were treated by radiation, the authors 
are of the opimon that \-ray and radium are madequate 
for treating either the pnmary or any locally metastatic 
lesion 

The authors state that caranoma of the vulva ac- 
counts for only 4 per cent of all cancers of the female 
genital tract In thar senes the youngest patient was 
27, the oldest 89, with the majonty between 50 and 69 
years of age Eighty-four per cent of the patients had 
an epidermoid type of carcmoma The absolute five- 
year cure rate was 26 per cent 

Marlyn W Miller, M D 

Carcinoma of the Bladder A Classification of Epi- 
thehal Tumors and a Study of the Effects of External 
Radiation Fletcher H Colby and Ronald C Sniffen 
J Urol 57 133-139 January 1947 
A microscopic and clinical study of bladder caranoma 
IS presented m an effort to correlate the histology of 
these tumors with response to x ray therapy The 
Massachusetts General Hospital classification and 
Broders’ method of grading were used the tumors bang 
dinded into papMary and non-papillary the former 
graded lA, 2A and 3A and the latter IB 2B and 3B, 
according to mohgnancy The histologic factors upon 
'chich the grading is based are described in detail 
The morphology of 26 tumors observed remained 
Constant throughout treatment except for one or two 
papillary lesions which invaded the bladder wall and 
became non papillary These tumors were observed 
before and after therapy for histologic changes The 
authors conclude that the diagnosis of radiation 
tcaction” on a histologic basis is not practicable, as two 
such diagnoses w ere made prior to therapy and in the 
tcmaining tumors there was no constancy m post- 
irradiation features 

A total of 130 tumors of the bladder treated with a 
1 200 kv unit w ere studied some w ere gii cn 7 200 to 
8 400 r m doses of 300 to 400 r per treatment and some 
rccciicd 0,000 r in doses of 300 r per treatment Ad 
ditional courses of 2 400 r to 4,800 r were given in some 


instances It is not stated whether these are tumor 
doses or air doses 

One hundred and eleven cases were classified and 
graded In these cases no definite correlation was found 
between histology and response Papillary and non- 
papdlary tumors responded equally well, showing re- 
gression in one-third of cases, while symptoms were 
relieved in about one half Paul R Noble, M D 


Results of Treatment with Radiotherapy in Car- 
cinoma of the Prostate Sven Hultberg Acta radiol 
27 339-350, May 6. 1946 

The author has analyzed the cases of prostatic car- 
cinoma treated by irradiation at Radiumhemmet be- 
tween 1929 and 1040 Of the total of 167 cases, 107 
were inoperable and were treated by irradiation alone, 
46 were referred for postoperative irradiation, and 14 
patients were seen only after recurrence or metastases 
had developed Seventy cases recaved roentgen 
irradiation, 25 recaved tcleradmra therapy, and 65 a 
combination of the two Of the remainder 3 recaved 
such small amounts that no evaluation can be made 
and 4 were treated with implantation of radium needles 
In no case was an attempt made at castration 

The percentage of five year survivals was appreciably 
higher for the group recavmg teleradium therapy 
ather alone or combined with roentgen irradiation 
In evaluating this survival rate, the author stresses the 
fact that, despite careful attempts to protect the 
testicles during teleradium treatment they probably 
received a dose of about 350 to 500 r, while with roent- 
gen therapy the dosage to the testicles was negligible 
In general also, the dose to the prostate was greater 
with teleradium 

In 105 patients metastases were present Of the 82 
patients with skeletal metastases the majonty expen- 
enced relief of pain from roentgen therapy The 
penod of good palliative result vaned from a short time 
to as long as two years in a few patients The average 
duration of survival after the discovery of metastases 
was 12 9 months Elizabeth A Clark M D 


Three Cases of Tesbcular Tumor John A Taylor 
J Urol 57 175-184, January 1047 
Three rather unusual examples of testicular tumor 
are presented, m which a combination of surgery and 
roentgen therapy was used and long term survivals 
were achieved The pathological aspects are docu- 
mented m detail, but only scant descnptions are given 
of the roentgen technic Inguinal excision with pre- 
operative and postoperative roentgen irradiation is 
recommended as assuring the best prognosis in such 
cases 


The first patient had a seminoma of the right testis 
discovered inadcntally m an examination for sterility 
Five years after orchiectomy and postoperative roent- 
gen therapy the opposite testis was found to be involved 
A diagnosis of seminoma was again made and similar 
treatment was given The patient is reported to be m 
good health nineteen years after the first operation 
Testosterone was administered periodically following 
the second orchiectomy, and iiith graUfying effects 
In the second case five months after operation and 
postoperative irradiation for a teratoma of the left 
tolls a metastatic mass was found in the abdomen 
This disappeared following irradiaUon Twelve tears 
later a seminoma was discoxcred m the remaining 
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meat because of the subjective improvement If the 
lesions are metastatic, such an improvement can be 
expected only in a limited number of cases 

Cesare Giaetdrco, M D 

Regression of the Changes of Pulmonary Osteo- 
arthropathy FoUowmg Treatment of the Primary Lung 
Conditions AdamoGnlh Radiologia (Rome) 1 21—45 
1945 

The author reports 3 cases of pulmonarj tumors vnth 
osteoarthntic manifestations, severe penosteal reaeUon, 
and hypertrophy of the phalangeal soft tissues Two 
of the patients were given roentgen therapy and one 
underwent lobectomy Following treatment the 
osteoarthntic and soft-tissue alterations underwent 
notable regression m all cases 

Cesare Gianturco M D 


Effect of Estrogenic Hormone on Advanced Car- 
cinoma of the Female Breast. Juhan B Herrmann, 
Frank E Adair, and Helen Q Woodard Arch Surg 
54 1-9 January 1947 

Seventeen patients with caranoma of the breast (13 
pnmary moperable, 4 recurrent) were treated bj ora 
adimnistration of ethinyl estradiol, a simthetic estro- 
gemc hormone receiving dady doses of 0 15 to 0 7 rag 
over penods of two to eleven months Eight died (one 
of intercurrent disease) within eighteen months, 7, in- 
cludmg 2 with pulmonary metastases showed some 
chnical improvement and 1 showed cytologic changes 
of degeneration in the tumor without chmcal improve- 
ment Utenne bleedmg was induced in 8 patients, 
amountmg to a senous hemorrhage in 1 A favorable 
response occurred predominantly in women past 60, in 
younger women, espeaally m those not in the meno- 
pause the effects were deleterious 

Lewis G Jacobs, M D 


Corpus Carcmoma A Study of Three Hundred 
Twenty-Two Cases. Norman F Mdler and Charles W 
Henderson Am J Obst & Gynec 52 894-900, 
December 1946 

A comparative study is presented of 322 cases of 
corpus carcmoma treated by various methods A 
preferred program" was followed which was instituted 
m 1931 based on the following assumpUons (1) that 
ehmmation of the pnmary neoplasm could probably 
best be achiev ed through complete surgical extirpation 
of the entire uterus tubes and ovanes (2) that, 
theoretically , supplemental irradiation should be most 
beneficial when given pnor to surgco causing wide- 
spread damage to cancer cells nuniminng manipulative 
spread at operation, and causing some obhteraUon of 
the lymphatics Smce radiation was not depended upon 
for the destnicUon of the pnmary lesion but for its 
damaging effects on the ouUymg cancer cells it was de- 
aded that x ray therapy followed by adequate surgery 
should be the treatment of choice. X ^vs 
f^ to radium m the belief that with the l^oad^ 
fields affected by x ray some damage to ncoplasnc cell 
^ m he t4es and ovwnes might occur Dunng 
S^urteen and a half years ttat this program has 
tne following results were obtained 

‘’oTsfpalenS ^ "ed with radium alone 41 3 
pj cent -- and 30 per cent a ten 

^^*^32 patients treated with x rays alone. 27.2 per 


cent obtamed a five-year cure, 26 6 per cent a ten year 
cure 

3 Of 89 patients treated vnth x rays and radium 
28 0 per cent obtamed a five year cure 23 0 per cent a 
ten -year cure 

4 Of 20 patients treated vnth surgery alone 63 3 per 
cent obtamed a five yrear cure, 50 S per cent a ten year 
cure 

5 Of 16 patients treated vnth radium and surgery, 
86 per cent obtamed a five year cure 818 per cent a ten 
year cure. 

6 Of 96 patients treated vnth x rays and surgery, 
77 0 per cent obtained a fiv e-year cure 65 0 per cent a 
ten-year cure 

7 Of 11 patients treated vnth x ray, radium, and 
surgery, 66 6 per cent obtained a five-year cure 60 0 per 
cent a ten-year cure 

8 Twenty-one patients received no treatment 

Additional tables are presented showing the his- 
tologic gradmg and cluneal grouping of the cases 
treated 

The authors conclude that preoperative x ray 
therapy has proved to be a valuable adjuvant to total 
hysterectomy and bilateral salpmgo-oophorectomj It 
clears up utenne mfection, reduces utenne size, and de 
creases pelvic hyperemia Radium likevnse gives good 
results, but on the basis of the available data the rcla 
live merits of x ray versus radium cannot be accurately 
stated Philip W Dorsev M D 

Dysgermlnoma of the Ovary A Review of Eleven 
Cases of Proved Tumor, with Special Reference to 
Radiosensitivity Robert D Moreton and Arthur U 
Desjardins Am J Roentgenol 57 84-90, January 
1947 

In general the raajonty of investigators behevc that 
dysgenmnoma is denved from embryonic sexual cells as 
a result of some undetermined stimulus A few believe 
with Ewing that the tumor is an atyTiical teratoma, 
other workers accept Fischel s (Ztschr f d ges Anat 
(Abt 1) 92 34 1930) theory according to which the 
ongin of the lesion is related to totipotential mesen 
chyraal cells 

Ewing (Neoplastic Diseases, Philadelphia, W B 
Saunders Co 4th Ed 1940 pp 661~€B2) wrote It is 
a malignant radio-sensitiv e, cellular tumor occumng at 
rather early ages lacking hormonal effects composed of 
large polyhedral cells of embryonal type and lynng m a 
loose stroma containing many lymphocytes ' The 
prognosis is relatively good in those instances m which 
the neoplasm is unilateral encapsulated and non 
adherent Results of recent studies have shown that 
dysgermmoma may be associated with an excess of 
anterior pituitary like substances in the unne 

Since the tumor ranks next to lymphoblastoma in 
radiosensitivcness and since treatment vnth roentgen 
rays generated at high potentials may injure unaffected 
abdominal structures the treatment in the authors 
senes has been earned out largely with roentgen rajs 
generated at 130 kv (constant potential) usually fil- 
tered through 6 mm of aluininum Four anterior 
(abdominal) fields which extend from the xiphoid 
cartilage to the pubic bone are used as well as four 
corresponding posterior fields The left supmclavacular 
space IS also irradiated The surface of each field re- 
ceives 540 r in air The treatment is repealed in a 
month Subsequent treatment is governed by the re- 
sults of pcnodic examinations The treatment which 
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previous menstrual penod and mtercourse eliminated 
dunng this tune. It is of interest to note that the depth 
dose as administered by both these authors is approvi- 
mately 120 r to the ovanes and about 180 r to the 
pituitary — S F T ] Sydney F Thomas, M D 

A Tn-electrode Standard Air-Iomsahon Chamber for 
Roentgen Ray Measurements in r-TJmts R Thoraeus 
Acta radiol 27 451-460, May 6, 1946 
The author describes in detail a modification of his 
previous standard air lomzation chamber (Acta radiol 
Supplement 16, 1932) The new instrument makes use 
of the cylmdncal chamber, but consists of a tn-elec- 
trode withm the electrostatic shield The two com- 
partments are separated by a 3 ram lead plate to 
ehminate the effect of scattered irradiation from the 
simultaneous irradiation on the two sides By means 
of vanous connections, the new instrument can be 
used to advantage in measuring half-value layers and 
calibrating secondary standards and commeraal dose 
meters After extensive tests, measurements were 
found to compare favorably with those of the old type 
and the margin of error in r was about 1 0 per cent 

Elizabeth A Clark, M D 

RABIOACTIVE ISOTOPES 

Radioactive lodme Therapy Effect on Functioning 
Metastases of Adenocarcinoma of the Thyroid. S M 
Seidlm, L D Marmelh and Eleanor Oshry JAMA 
132 838-847, Dec 7, 1946 

Previous studies of the effect of radioactive iodine 
Upon thyroid caranoraa metastases have shown dis- 
couraging results Only those metastases which micro- 
scopically show well differentiated tumor will con- 
sistently demonstrate suffiaent uptake of iodine for 
treatment to be effective This report covers studies 
of the therapeutic effect of radioactive iodine m one case 
of metastatic carcinoma of the thyroid m which all 
demonstrable metastases were shown to pick up radio 
active lodme The preparation used contained a 
mixture, in varying proportions of the two isotopes 
1*’“ (half-hfe 12 8 hours) and I‘“ (half-life 8 days) Both 
emit beta rays, which produce intense ionization within 
a few millimeters of tissue, as well as gamma rays which 
cause a negligible amount of ionization m the body and 
are sufficiently pcnetratmg to be readily detected by an 
c-vtcrnal Geiger counter 

The patient, a male aged fifty seven, had had a 
thyroidectomy for substernal goiter in 1923 at the age 
of thirty The histologic diagnosis vras malignant 
adenoma He had had no thyrotoncosis but only pres- 
sure symptoms from the mass No signs of hypo 
thyroidism developed postoperatrvely and the patient 
was clinicall> well for fifteen years Typical symptoms 
of thjTOtoxicosis then dev'eloped, mth severe pam in the 
lower back radiating down the legs A small pulsating 
tumor was found in the mid hue of the back at the level 
of the twelfth thoracic vertebra Radiographs showed 
no osseous lesions A laminectomy in 1939 revealed 
metastatic adenocaranoma of the thyroid The basal 
rate preopcritivclj was plus 40 per cent and post 
opcrativ ely a thjToid crisis developed Later explora- 
tion of the thjTOid area showed no thyroid tissue either 
normal or malignant SjTnptoms and signs of h>'per- 
thyroidism increased in the following two jears and in 
December 1041 the basal rate was plus 45 per cent 


Radiographic study showed evidence of metastases to 
the lungs, upper part of the nght femur, the left second 
nb, and the left ibum High-voltage roentgen therapy 
for a total of 4,060 r over the dorsolumbar area and 
3,180 r over the nght femur produced no relief from 


pam 

In 1942 the patient stdl had pain and evidence of 
hyperthyroidism Lugol’s solution gave temporary 
amehoration for several months and then lost its 
effectiveness The bone lesions contmued to grow and 
pam persisted Another course of roentgen therapy 
was given (3,260 r over the nght femur and 1,985 r over 
the left pelvis) , wuth no rebef of pain 

In March 1943 a tracer dose of radioactive iodine was 
given orally in the form of sodium iodide in water 
Geiger counter measurements revealed iodine retention 
by all known lesions and m two previously unsuspected 
ones The first course of radioactive iodine therapy was 
adnumstered between May and August 1943 — a total 
of 102 milbcunes of the 12 6 hour isotope and 20 5 
miUicunes of the 8-day isotope. The estimated radia- 
tion dosage to the tumors was 10,600 equivalent r, and 
that for the blood was 70 equivalent r Fractionation of 
dosage allowed study of the effects on the leukocyte 
count After one dose of 40 nulheunes of the 12 6 hour 
isotope, the count dropped from 5 510 to 2,900 m one 
week, but returned to normal m ten days, even though 
an additional dose of 35 milbcunes was given while the 
count was low 

The patient gradually improved and by November 
1943 the pams diminished, the basal rate dropped to 
about plus 20 per cent, and there was a waght gam of 
about 16 pounds No growth of metastases could be 
demonstrated Dissection biopsy of a metastasis of the 
left second nb at this tune provided matenal for radio- 
autographs, determination of the amount of radioactive 
iodine per gram, and microscopic study It was found 
that the position of the radioactive iodine m the tissue, 
as shown by radioautographs of thm sections, corre- 
sponded exactly with the active cellular areas as shown 
microscopically It was estimated from these studies 
that the apparent tumor weight m the patient was 
312 gm The histologic study confirmed the diagnosis 
and showed the evidence of cellular destruction as well 
as residual activity 

In 1944 the patient was given a course of thiouracil 
therapy to check further on the functional nature of the 
metastases This produced a striking remission of the 
thyrotoxicosis mth recurrence on discontinuing treat- 
ment Since then, two additional dosages of radio- 
acUve lodmc have been given using the 8-day isotope 
At the tune of pubhcation, the patient’s general con- 
dition was good He was practic^y free of pam and he 
mo\ ed freelj about the hospital His basal rate dropped 
to minus 27 per cent and has remained consistently low 
Roentgenograms showed no progression of the meta- 
static lesions 


Four other cases of metastatic thyroid caremoma 
mthout clinical hyperthyroidism have been studied mth 
radioactive lodme and have shown selective localiza- 
tion in the lesions Ti\ o of these are under treatment 
with radioactive iodine. 


The rcvieivcr bcheves this report to be of great 
significance m the therapy of this previously hopeless 
condition and regrets that space is not ax-ailablc to in- 
dude many of the intercstmg details which are found in 
the ongmal article Bbs.\ard S Kalayjun, M D 
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teste Like the onginal tumor, it iras treated by 
surgery and s rays Two years ^er this another ab- 
dominal mass appeared but it too, yielded to irradia- 
tion The patient is well fourteen years after removal 
of the first tumor 

In the third case the diagnosis was chononepitheb- 
oma, with an associated acne and gynecomastia The 
involved testis was resected, radiation bemg given be- 
fore and after operation The acne and gynecomastia 
were strikingly unproved following treatment, suggest- 
ing an hormonal ongm This patient is in apparent 
good health nine years after the tumor was discovered 

Excellent photomicrographs of the lesions in all 3 cases 
are reproduced Paul W Eyler, M D 


Boecit’s Sarcoid (Sarcoidosis) Abraham Oppen- 
heim and Robert S Pollack Am J Roentgenol 57 
23-35, January 1947 

Boeck’s sarcoid is a generalized systenuc disease with 
protean manifestations In its tendency to affect many 
organs, it simulates the lymphomatous diseases Chest 
roentgenograms show a bilateral symmetrical hdar en- 
largement In spite of this, there is a paucity of re- 
spiratory symptoms and physical signs Only one of the 
authors senes of 42 patients shoe, ed bone changes It 
is concluded from this that bone changes are confirma- 
tory signs only and that their absence should not pre- 
clude the diagnosis of Boeck's sarcoid Biopsy of 
penpheral lesions or lymph nodes can establish a 
definite diagnosis This was done in 27 of the authors’ 
cases The tuberculin test was negative in 64 per cent 
of the senes Invoh ement of the eye is comparatively 
common Thirty-four of the patients showed chest 
manifestations, and in 20 of these there were penpheral 
matufestations also In those showing chest lesions 
cough was the most prominent symptom Weight loss 
and dyspnea were the least common One patient had 
a gastnc ulcer which proved on pathological examina 
tlon to be Boeck s sarcoid Hodgkin s disease because 
of the close resemblance of the chest picture and other 
clinical features is the chief condition from which a 


differential diagnosis must be made 

In cases where symptoms ore present definite benefit 
IS demed from the administration of small doses of 


roentgen radiation to the mediastinum and to pe 
npheral nodes if the latter are palpably enlarged 0! 24 
cases thus treated in this senes, 20 have been observed 
suffiaently long to indicate that the prognosis of 
Boeck s sarcoid is fax orablc Regression and com 
plete disappearance of mediastinal and peripheral 
lesions has e been noted after radiation therapy Symp- 
toms uhen present base usually abated 

Clarence E Weai er, M D 


Herpes Zoster Robert J Reexes and L Bradford 
Waters Tc-xas State J Med 42 490-491, December 


946 

After describing tbc incidence pathologic ph>'stoIog 2 , 
nd diagnosis of herpes zoster, the authors disei^ the 
anous known methods of treating the disease. Among 
hese roentgen therapy has been found to Ire effectixe 
Vrehll^is quoted (Radiology 22 372 1934) as haxing 
per cent of 62 cases with a single trwtmcnt of 
^ ^ V, a mm A1 at 30 cm distance Reex es and 
50rthro^h 3m^Mat 30 ^^o of Tuggle ct al 

Xaters 1 ^ a Abst m Radiology 37 

’^eiSoyod^ri^ n(x)kv,05mmCuandlmmAI 


T S D 50 cm A daily dose of 200 r was administered 
for a total of 800 to 1,000 r It was noted that the 
patients showing an immediate increase in pain follow 
mg the first treatment responded more readily to the 
therapy When symptoms had been of less than one 
week’s duration, pam was relieved in seven to ten days. 
B’hen symptoms had been present for more than 
twenty-nine days before treatment u-as started, failure 
or only partial improvement uas noted Of the total 
cases treated, 38 were cured 10 were improxcd and 8 
were regarded as failures Stanlbi H AUcht, Af D 

Treatment of Amenorrhea and Sterility by X-Ray 
Therapy Ira I Kaplan New York State J Aled 46 
2746-2752 Dec 15, 1946 

Kaplan pomts out that in 1926 Rubin reported x-ray 
therapy as a means of relieving sterility associated with 
habitual amenorrhea In the same year, Hirsch 
(Radiology 7 93 1926) reported favorably on x ray 
treatment of ovarian hypofunction Other reports 
followed and the author has himself reported two pre- 
vious senes As a result of his treatment of 296 cases he 
IS confirmed in his onginal mew that radiation properly 
admmistered would be effective in a large number of 
cases of amenorrhea and sterility, without harm to 
mother or offspnng The possibility of harmful effects 
upon future generations cannot be ignored but has not 
been demonstrated 

BTiether the x rays exert their effect dwectly upon 
the ovanes or upon the uterus or pituitary is not known 
The author dismsses the observations of numerous in 
xmstigators and reports illustrative cases supporting 
vanous xnews Without reaching any definite conclu 
Sion on the mode of action he concludes that no other 
treatment thus far dexnsed mcluding organotherap) , 
has yielded equally satisfactory results 
The treatment factors are 200 kv 0 5 mm Cu plus 
1 0 mm Al 50 cm distance The pelvic fields include 
right and left anterior and posterior and vary from S 
XlOcm to 10 X 15 cm The pituitary field is limited 
to a 6 X S cm area The dosage uas to 75 r (meas 
ured in air) per treatment administered weekly for 
three weeks Each time the pelvis was treated the 
pituitary xvas gix cn a dose of 75 r The series ts no! re 
peated 

The indications for s ray therapy come only after 
cxery other method of treatment has failed and the 
gynecologist or consulting physician is qualified to 
judge that there is a possibility that roentgen therapy 
will be beneficial The younger the u Oman the better 
the chances of success if other indications are present 
Of the author’s 296 cases 70 were not traced Of the 
remaining 220 patients 55 failed to respond to treat 
ment and in 171 menstruation uas regulated Ninety 
of the latter group became pregnant, and 70 went to 
term (14 of those more than once) finally gixang birth 
to 101 normal children In this senes there were 2 cases 
of ccfopic pregnancy and 10 mrscamages, 3 patients 
miscamcd sex eral times At the present time 0 patients 
arc pregnant and 1 has had a therapeutic nbojiion 
Two patients uere re treated at their ouai insistence 
and gaxc birth to a second child 

[Because of the knouai adx-erse effects of irradiation 
upon a developing fetus one roust be certain tliat the 
patient is not pregnant In n recent article on i ray 
irradiation to promote oxailalion, J O IJaman 
(Best J Surg 55 1 07 1 947) points out that zriy 
should be gixen if possible uathin tvo weeks of the 
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previous menstrual penod and mtercourse eliminated 
dunng this time. It is of interest to note that the depth 
dose as admmistered by both these authors is approxi- 
mately 120 r to the ovanes and about 180 r to the 
pitmtary — S F T ] Sydney F Thomas, M D 

A Tn-electrode Standard Air-Iomsation Chamber for 
Roentgen Ray Measurements in r-Umts R Thoraeus 
Acta radiol 27 461-460, May 6, 1946 
The author describes in detail a modification of his 
previous standard air-ionization chamber (Acta radiol 
Supplement 15, 1932) The new instrument makes use 
of the cyhndncal chamber, but consists of a tn elec- 
trode withm the electrostatic shield The two com- 
partments are separated by a 3 mm lead plate to 
ehmmate the effect of scattered irradiation from the 
simultaneous irradiation on the two sides By means 
of various connections the new instrument can be 
used to advantage in measuring half-value layers and 
cahbrating secondary standards and commercial dose 
meters After extensive tests, measurements were 
found to compare favorably with those of the old type 
and the margin of error in r was about 1 0 per cent 

Elizabeth A Clark M D 

RADIOACTIVE ISOTOPES 

Radioactive Iodine Therapy Effect on Functioning 
Metastaaes of Adenocarcinoma of the Thyroid. S M 
Seidhn, L D Mannelh and Eleanor Oshry JAMA 
132 838-847, Dec 7, 1946 

Previous studies of the effect of radioactive lodme 
upon thyroid carcmoma metastases have shown dis- 
couraging results Only those metastases which micro- 
scopically show well differentiated tumor wdl con- 
sistently demonstrate sufficient uptake of lodme for 
treatment to be effective This report covers studies 
of the therapeutic effect of radioactive iodine in one case 
of metastatic carcmoma of the thyroid m which all 
demonstrable metastases were shown to pick up radio- 
active lodme. The preparation used contamed a 
mixture, m varying proportions of the two isotopes 
I'*° (half life 12 6 hours) and (half life 8 days) Both 
emit beta rays, which produce mtense ionization within 
a few millimeters of tissue, as well as gamma rays, which 
cause a negligible amount of ionization m the body and 
are sufficiently penetraUng to be readily detected by an 
cstemal Geiger counter 

The patient a male aged fifty seven, had had a 
thyroidectomy for substemal goiter in 1923 at the age 
of thirty The histologic diagnosis was mahgnant 
adenoma He had had no thyrotoxicosis but only pres- 
sure symptoms from the mass No signs of hypo- 
thyroidism developed postoperatrvely and the patient 
Was clinically well for fifteen years Typical symptoms 
of thyrotoxicosis then developed with severe pain m the 
lower back radiating down the legs A smaU pulsating 
tumor was found m the mid hne of the back at the level 
of the twelfth thoracic vertebra Radiographs showed 
no osseous lesions A laminectomy m 1939 revealed 
metastatic adenocarcinoma of the thyroid The basal 
rate preoperaux cly was plus 40 per cent and post- 
operatively a thyroid crisis developed Later e.xplora- 
tion of the th>Toid area showed no thyroid tissue either 
normal or malignant Sirniptoms and signs of hyper- 
thyroidism increased in the following two years and m 
December 1941 the basal rate was plus 45 per cent 


Radiographic study showed evidence of metastases to 
the lungs, upper part of the right femur, the left second 
nb, and the left ihum High voltage roentgen therapy 
for a total of 4,060 r over the dorsolumbar area and 
3,180 r over the right femur produced no rehef from 


pain 

In 1942 the patient still had pam and evidence of 
hyperthyroidism Lugol’s solution gave temporary 
amehoration for several months and then lost its 
effectiveness The bone lesions contmued to grow and 
pam persisted Another course of roentgen therapy 
was given (3 260 r over the right femur and 1,985 r over 
the left pelvis) , wnth no rehef of pain 

In March 1943 a tracer dose of radioactive lodme was 
given orally m the form of sodium iodide m water 
Geiger counter measurements revealed lodme retention 
by all known lesions and m two previously unsuspected 
ones The first course of radioactive iodine therapy was 
admmistered between May and August 1943 — a total 
of 102 rmlhcunes of the 12 6-hour isotope and 20 5 
millicunes of the 8-day isotope The estimated radm- 
tion dosage to the tumors ivas 10,600 eqmvalent r, and 
that for the blood was 70 eqmvalent r Fractionation of 
dosage allowed study of the effects on the leukocyte 
count. After one dose of 40 rmlhcunes of the 12 6 hour 
isotope, the count dropped from 6,510 to 2,900 in one 
week, but returned to normal in ten days, even though 
an additional dose of 35 imllicunes was given while the 
count was low 


The patient gradually improved and by November 
1943 the pains diminished, the basal rate dropped to 
about plus 20 per cent, and there was a weight gam of 
about 16 pounds No growth of metastases could be 
demonstrated Dissection biopsy of a metastasis of the 
left second nb at this time provided material for radio- 
autographs, determmation of the amount of radioactive 
lodme per gram and microscopic study It was found 
that the position of the radioactive iodine in the tissue, 
as shown by radioautographs of thm sections, corre- 
sponded e.xactly wath the active cellular areas as shown 
microscopically It was estimated from these studies 
that the apparent tumor weight m the patient was 
312 gm The histologic study confirmed the diagnosis 
and showed the evidence of cellular destruction as well 
as residual activity 

In 1944 the patient was given a course of thiouracil 
therapy to check further on the functional nature of the 
metastases This produced a strikmg remission of the 
thyrotoxicosis with recurrence on discontmmng treat- 
ment Since then, two additional dosages of radio- 
active lodme have been given usmg the 8-day isotope. 
At the time of pubhcation, the patient’s general con- 
dition was good He was practically free of pam and he 

moved freely about the hospital His basal rate dropped 
to mmus 27 per cent and has remamed consistently low 
Roentgenograms showed no progression of the meta- 
static lesions 


Four other cases of metastatic thyroid carcinoma 
without chnical hyperthyroidism have been studied with 
radioactive lodme and have shown selective locahza- 
tion m the lesions Two of these are under treatment 
with radioactive iodine 

The reviewer bcheves this report to be of great 
sigmficance in the therapy of this previously hopeless 
condiUon and regrets that space is not avaUable to m- 
dude many of the interesting details which are found in 
the onginal article. Bernards Kalayjian, M D 
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Radioactive Isotopes J W Buchta. West J Surg 
54 467-473 December 1946 
Radioactive Iodine in the Study of Thyroid Physi- 
ology Use of Radioactive Iodine Therapy m Graves’ 
Disease Saul Hertz and Arthur Roberts Ibid, pp 
474-485 

A Plan for Analysis of the Biologic Factors Involved m 
Expenmental Candnogeneds of the Thyroid by Means 
of Radioacfave Isotopes Saul Hertz Ibid pp 487- 
489 

The openmg paper of this senes, read before the 
Amencan Association for the Study of Goiter m 1946 
discusses the basic physics of isotopes and refers bnefly 
to then employment as tracers m biological expenraents 
Hertz and Roberts report their results with mtemal 
irradiation by radioactive lodme in 29 cases of Graves' 
disease By an analysis, over a long penod of time of 
both their failures and successes it was found that 


radioactive iodine, when given m the dosage range of 5 
to 25 me to uniodmized patients with Graves’ disease, 
havmg goiters of 60 to 75 gm , is highly effective ns a 
cure in about 80 per cent of cases The use of ordinary 
iodine therapy after administration of the isotope is of 
advantage m the chnical care of these patients and in 
the economy and safety of the procedure In 5 cases of 
the senes subtotal thyroidectomy was done, and in all 
of these, hypometabohsm resulted 

The authors consider that in typical cases of to\ic 
goiter, 10 me is a safe imnimal dosage for adults At 
16 me level, the percentage of cures is acceptable, at 
doses up to 25 me the regulanty of cures equals or 
supersedes that of current surgical treatment after 
lodme or thiouraol perparation ” 

The final paper m the group, by Hertz, places on 
record an expenmental approach to the study of cancer 
of the thyroid with the aid of radioacUve isotopes 


EFFECTS OF RADIATION 


Fractures of the Femoral Neck FoUowmg Pelvic 
Irradiabon Wendell P Stampfli and H Dabney Kerr 
Am J Roentgeol 57 71-83, January 1947 

Osteoporosis is one of the more conspicuous micro- 
scopic ^dings in radiation osteitis and is extremely 
significant from the standpoint of irradiation fracture 
Vascular absorption plays an important role and is 
brought about by the persistent dilatation of the vessels 
in the haversian and Volkmann’s canals Osteoclasts 
probably play a secondary part in the process ZftUner 
(Strahlentherapie 70 193, 1941) behev^ that the osteo- 
porosis following irradiation may be the result of a dis- 
turbance in the normal balance between resorption and 
production of bone on account of the sensitivity of 
osteoblasts 

Biopsies in 3 of the 12 cases presented by the 
authors showed osteoporosis as the most outstanding 
feature in the microscopic sections Most of the 
examined tissue was viable If vascular damage were 
the predisposing cause of fractures of the femoral neck 
It seems likely that more aseptic necrosis of the femoral 
head would occur Significant changes in the blood 
i-essels were not seen in the reported cases The repara- 
tive process following irradiation osteitis is generally 
retarded because of the extensive damage to the 
surrounding tissues including the vessels, bone cells 
and periosteum 

The 12 patients m this report ivith irradiation dam- 
age to the femoral necks represent an inadcnce of only 
0 87 per cent Four had bilateral fractures All had 
receix ed treatment through lateral fields to the pehns 
About 25 per cent of the dose to the pelns was gii cn 
through these lateral fields The aicragc age of the 
patients ivas fifty six years Nine gaxe no hist^ of 
trauma In most cases the first sy-mptom is mild pain 
in the hip beginning one or two years after irradiauon 
Limping IS a constant sign Roentgen exmmnation 
shows a subcapital zone of mottling A zone o scl<^^ 

Sy tL neck seems to bend IrradiaUon changes 


damage has been exaggerated and that the use of lateral 
fields in the treatment of the parametnum should not 
be abandoned The inadence of fracture is low and 
nhen it does occur the prognosis is usually good 

CiARBNCB E Weaver, M D 

Death from Necrosis of the Bladder, Eight Years 
After Irradiation for Carcinoma of the Body of the 
Uteros H Olesen Acta radio] 27 513-510 Aug 31, 
1946 

While the primary and secondary erythemas of the 
bladder following irradiation are of slight significance 
the tertiary reaction is far more senous, leading in some 
cases to necrosis with fistula formation, and presenting 
a difficult problem m therapy The author reports a 
case of bladder necrosis in a 70 year old woman who 
eight years earlier had recaved radium and roentgen 
therapy for a caranoma of the body of the uterus At 
autopsy no evidence of the uterine tumor ivas found 

Blood Changes m Radiologic Work, \ils G Isordcn 
son Acta radiol 27 416-432 May 6 1940 

Afatcnal obtained from blood investigations on 1 560 
individuals working with roentgen rays or radium is 
presented in comparison ivith similar studies on 450 
individuals not so engaged Blood changes including 
leukopenia granulocytopenia increased shift to the 
left hypersegmentation ind pathologic iyanphocy tes, 
cosinophiha and basophilia tendency tonaiU leuko 
cytosis, polycythemia and anemia occurred m 52 per 
cent of the radiologic pcrsonntl Correlation betiicen 
the degree of protection and the incidence of blood 
changes was good when the vanation in induadual resist 
ancewas considered Significant injuries w cre obscrvaxl 
in about 0 per cent of the group These ihe author 
designates as persistent granulocyaopcnia and Iculo- 
ptma combined and pronounced changes in an indi 
vadtiaJ study hemoglobin of less than C2 per cent a red 
cell count of less than three million a w hitc count of less 
than 3 000 and a lyanphocyaosis of more than 00 per 
cent No serious case of anemia was seen 

EuZADmi A Clark M o 
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Roentgenologic Study of tlie Small Intestine^ 

n Dysfuncfaon Associated with Neurologic Diseases 
FRED I HODGES, M D , R WAYNE RUNDLES, M D , and JOSEPH HANELIN, M D 


T he gastro-intestinal tract is nchly 
supplied with nervous tissue, both in- 
tnnsic and extrinsic The former consists 
of plexuses beneath the mucosa and be- 
tween the muscular layers , the latter con- 
sists of sympathetic and parasympathetic 
connections with the central nervous sys- 
tem Golden and others (2, 5) have sug- 
gested that the grossly disturbed function 
and altered roentgen appearance of the 
intestine m severe nutntional disorders 
such as sprue may be due to degenerabon 
of the nerves supplying the gut Impor- 
tant as the autonormc nerves undoubtedly 
are m conbolhng the motor and secretory 
functions of the gastro-mtestinal tract, the 
cluneal mamfestabons of neurogemc m- 
tesbnal dysfuncbon m less exobc diseases 
certainly are not well estabhshed This 
Hiay be due to the fact that orgamc dis- 
eases restricted to the autonoimc neurons 
are rare, and that the presentmg abnormal- 
ities ordinarily relate to disturbed ortho- 
stabc blood pressure regulabon, defecbve 
sweatmg or thermal regulabon, bladder 
paralysis, etc 

We have approached the problem of m- 
vesbgabng the possible role of the auto- 
nomic nerves in causing disturbed motor 
function of the intestinal tract by carrjung 
out roentgen studies m selected patients 


Tablb I Neurologic Diagnoses in Patients 
Selected for Roentgen Stud\ of the Intestinal 
Tract 


Diabetic neuropathy 35 cases 

Pcrniaous anemia 20 cases 

Tabes dorsalis 5 cases 

Miscellaneous neurologic diseases 

Pcnpheral neuropathy etiology unknown 4 cases 
Guiliain-Barrfe syndrome 1 case 

Pcnphcril neuropathy \i ith lead poisoning 1 case 
Autonomic nerve paralysis 1 case 

Sympathectomy 8 cases 


with well defined neurologic disease Sev- 
eral categories of patients were used (Table 
I) Since our previous chmeal studies (9) 
have shown that autonoimc nerve disease 
occurs to an unusual extent m pabents 
with diabebc neiuopathy and gives rise 
to stnkmgly unusual gastro-mtestmal 
symptoms, this group was of particular 
interest Intestmal and bladder disturb- 
ances are common m the neurologic dis- 
ease occurring as a manifestation of per- 
mcious anemia, in tabes dorsahs, etc 
Other opportunities for mvesbgabon oc- 
curred m patients m whom the vagus 
nerrms were secboned m the treatment of 
intractable pepbc nicer or mcidentally 
durmg total or subtotal gastric reseebon 
The effect of splanchmcectomy and lower 
thoraac gaughonectomy was studied in 
patients m ivhom this operation was ear- 
ned out for the treatment of artcnal hyper- 
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Table II Clinical Findings in 30 Patients with 
Diabetic Nbdropatht and Gastro-Intesttnal 
Symptoms 


Impotence atonic bladder (either or both) 18 cases 

Diabetic retinopathy 16 cases 

Orthostatic hypotension (drop of 50 mm 
Hg or more m systolic blood pressure) 8 cases 

Hepatomegaly 6 cases 

Gastro intestinal symptoms 

Cramps pam borborygmi 22 cases 

Anorexia 20 cases 

Severe constipation 15 cases 

\ omitmg 13 cases 

Fecal incontinence 8 cases 

Diarrhea 7 cases 

Alternating diarrhea and constipation 4 cases 

Nocturnal diarrhea 3 cases 


tension An example of autonomic nerve 
paralysis occumng spontaneously as a dis- 
ease entity was also mcluded in the study 
It was hoped that mvestigation of ma- 
terial of this t 3 rpe might contribute to our 
basic knowledge of neurogemc mtestmal 
dysfunction 


diabetic neuropathy 


At the outset of the disease individuals 
afflicted with diabetes meUitus have but 
one defect, a defiaency of msulm Under 
optimal conditions this defiaency can be 
corrected and health mamtamed mdefi- 
mtely All too frequently, however, im- 
perfect regulation over the course of years 
permits the development of comphcations, 
among which is to be found a character- 
istic degenerative disease affectmg the 
penpheral nerves The neurologic dis- 
order resultmg from diabetes is a chrome, 
and often severe, neuropathy with an un- 
usual predilection for the autonomic 
ner\’'es This is evidenced by sweatmg de- 
fiaenaes, impaired mechamsms of heat 
regulation, defectii e orthostatic blood pres- 
sure control, neurogemc bladder paralysis, 
etc Onl}'- when meticulous diabetic regu- 
lation is maintained over a penod of many 
months do the neurologic state and the 


attendant sjmiptoms improve 
v^Gastro-mtestmal abnormahties are not 
found with unusual frequency among pa- 
tients ivith uncomplicated diabetes, or c\ en 
mth diabetes uhich is temporarily out of 
control men diabetic neuropathy de- 
velops, the majont} of patients complain 
of SOTOUS and unusual gastro-mtesUnal 


disturbances [In a recent study ini olnng 
a large group ® such patients, these ab 
normahties developed with the neuropathy 
m over 60 per cent of the cases (0) Sjanp 
toms referable to the lower intesbnal tract 
were predominant and usually appeared 
first In two-thirds of the cases there was 
severe and nearly intractable constipation 
In the remaimng third a chrome diarrhea 
developed, sometimes alternating mth se 
vere constipation and sometimes occumng 
as a distressmg nocturnal diarrhea, often 
with fecal incontmencej (11) In tliose 
with severe or progressive neunbe dis- 
ease, symptoms of upper intestinal tract 
dysfunction were common, includmg post- 
prandial distention, cramps, profound an- 
orexia, and nausea and vomitmg after 
meals 

Prolonged delay in gastnc emptying and 
disorderly transit of mtestmal contents 
along the intestinal tract were discovered 
m five of the cases of diabetic neuropath} 
preinously reported (9) Thirty additional 
diabetics with neuropathy and assoaated 
gastro-mtestmal symptoms have since been 
mvestigated The diabetic background 
and neurologic status m this group were 
comparable to those previously reported 
The madence of assoaated comphcations, 
retinopathy, hepatomegaly, orthostabc 
hypotension, gemto-unnary abnormahties, 
and gastro-mtestmal symptoms is tabu- 
lated (Table II) On the basis of appro- 
pnate diagnostic procedures, the presence 
of diseases other than diabetic neuropatliy 
was excluded 

Case 13 (Fig D A 1, 2, 3) ’ G W . a 29 j ear- 
old Trhite farmer, came to the hospital complain 
ing of a painless deformitt of the left antic of 
two months duration He had had diabetes 
since the age of tnehc >cars, but it had alnais 
been treated crraticalh Fi\e jears after the 
onset, severe diabetic andosis occurred witli the 
deiclopmcnt of a large subcutaneous infection 
For /i\e jears the patient’s general health had 
been such that he was able to work onlj about 
half lime lor at least two rears his lower legs 
and feet ts well as his forearms and hands Ind 

’ Case numbers and Ggurc numbers In thes paper 
follow consecutn-clj those in Part I of this study 
(Radiolojn 49 5S7 Xos'cmbcr 1917) 
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Fig 9 Functional small bowel disturbance 

A 1 2 3 Case 13 In this case of poorly controlled diabetes with definite signs of neuropathy exposures im- 
mediately, two and a half, and five hours after feedmg show delayed gastric emptying pro longed small bowel 
transit time, considerable variability of small bowel lume n width a nd displacement of small"Eowel loopi by the 
distended’bladder * 

B 1, 2, 3 Case 14 Another example of small bowel dysfunction encountered m a patient with diabetes and 
^msociated evidences of neuropathy Exposures immediately and at two and a half and five hours again shoa recog- 
mzable signs of dysfunction 


felt numb His calf muscles were tender to 
pressure and became sore after exercise He had 
noticed the absence of sweating distally in the 
oxlremities For four or five years he had spells 
of diarrhea with six to eight stools per twentv- 
four hours, most of them occurring at night Two 
months before hospitalization his left ankle be- 
gan to swell, lose its normal shape, wobble, and 
munch as he w alked 

On physical examination, the patient appeared 
fo be well developed but weak There were 
numerous punctate hemorrhages in both optic 
fuiidi The knee and ankle reflexes were ab- 
sent Deep and cutaneous senses were severdj 
impaired below tlie knees and over the hands 
There was no sweat secretion or pilomotor func- 
tion 111 the lower legs The left ankle was a 
shapeless joint, the weight being borne on the 


head of the fibula The jomt was entirely pain- 
less to manipulation Serologic tests for syphihs 
were negative The spinal flmd was normal ex- 
cept for protein content of 160 mg per 100 c c 
Cjstometnc examinabon showed atonic bladder 
paralysis Roentgen examination of the left 
ankle joint show^ extensive disruption and sub- 
luxation of tile jonTbrelationships 

Case 14 (Fig 9 B-1, 2, 3) N L L , a 48 year- 
old mamed white woman, had had unregulated 
diabetes for fourteen years, with one bout of 
diabetic acidosis and a continuous and heax’y 
ghcosuria Neuntic symptoms had occurred m 
the extremities early in the illness For seven 
to eight j ears she had suffered from chronic diar- 
rhea occurring especiallj at night and dunng the 
earl} evening The larger meals were usuallj 
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Table II Clinical Findings in 30 Patients ivtth 
Diabetic NEimoPATirv and Gastro-Intestinal 
Symptoms 


Impotence atonic bladder (either or both) 18 cases 

Diabetic retinopathy 16 cases 

Orthostatic hypotension (drop of 60 mm 
Hg or more in systolic blood pressure) 8 cases 

Hepatomegaly 6 cases 

Gastro mtestinal symptoms 

Cramps pain borborygmi 22 cases 

Anorexia 20 cases 

Severe eonstipation 15 cases 

VomiDng 13 cases 

Fecal incontinence 8 cases 

Diarrhea 7 cases 

Alternating diarrhea and constipation 4 cases 

Nocturnal diarrhea 3 cases 


tension An example of autonomic nerve 
paralysis occurnng spontaneously as a dis- 
ease entity was also mcluded in the study 
It was hoped that mvestigation of ma- 
tenal of this type might contribute to our 
basic knowledge of neurogenic mtestinal 
dysfunebon 


DIABETIC NEUROPATHY 

At the outset of the disease individuals 
afflicted with diabetes melhtus have but 
one defect, a defiaency of msulm Under 
optimal condibons this defiaency can be 
corrected and health mamtamed mdefi- 
mtely All too frequently, however, im- 
perfect regulabon over the course of years 
permits the development of comphcations, 
among which is to be found a character- 
isbc degenerabve disease affectmg the 
peripheral nerves The neurologic dis- 
order resultmg from diabetes is a chrome, 
and often severe, neuropathy with an un- 
usual predilecbon for the autonomic 
nerves This is evidenced by sweating de- 
fiaenaes, impaired mechamsms of heat 
regulabon, defecbve orthostabc blood pres- 
sure control, neurogemc bladder paralysis, 
etc Only when mebculous diabebc regu- 
labon is mamtamed over a period of many 
months do the neurologic state and the 
attendant symptoms improve 
v/Gasbo-mtesbnal abnonnahbes are not 
found with unusual frequency among pa- 
tients with uncomplicated diabetes, or even 
mth diabetes which is temporanty out of 
conbol men diabebc neuropathy de- 
^ops, the majonty of pabents complain 
oiseAons and unusual gasbo-mtesbnal 


disturbances a recent study involmig 
a large group oT such patients, these ab- 
normalibes developed with the neuropathy 
in over 60 per cent of the cases (0) Symp 
toms referable to the lower mtesbnal tract 
were predoimnant and usually appeared 
first In two-thirds of the cases there was 
severe and nearly mbactable cotisbpabon 
In the remaimng third a chrome diarrhea 
developed, sometimes altemabng with sc 
vere consbpabon and somebmes occumng 
as a disbessmg nocturnal diarrhea, often 
with fecal mcontmence} (11) In those 
with severe or progressive neuntic dis- 
ease, symptoms of upper mtesbnal tract 
dysfunebon were common, including post- 
prandial distenbon, cramps, profound an 
orexia, and nausea and vomibng after 
meals 

Prolonged delay m gasbic emptymg and 
disorderly bansit of mtesbnal contents 
along the mtesbnal tract were discovered 
m five of the cases of diabebc neuropathy 
previously reported (9) Thirty addibonal 
diabebcs with neuropathy and assoaated 
gasbo-mtestmal symptoms have since been 
mvesbgated The diabebc background 
and neurologic status m this group were 
comparable to those previously reported 
The madence of assoaated compheabons, 
retmopathy, hepatomegaly, orthostabc 
hypotension, gemto-urmary abnonnahbes, 
and gasbo-mtestmal symptoms is tabu- 
lated (Table II) On the basis of appro- 
pnate diagnosbc procedures, the presence 
of diseases other than diabebc neuropathy 
was excluded 

Case 13 (Fig 9 A-1, 2, 3) » G W , a 29 } ear- 
old white farmer, came to the hospital complain 
ing of a painless deformity of the left ankle of 
two months’ duration He had had diabetes 
since the age of twelve years, but it had ahvajs 
been treated erraticallj Five >ears after the 
onset, severe diabetic acidosis occurred with the 
deielopment of a large subcutaneous infecUon 
For five jears the patient’s general health had 
been such that he was able to work only about 
half time For at least two } cars his lower legs 
and feet, as well as his forearms and hands, had 

» Case numbers and figure numbers m this paper 
follow consccutis-ely those in Part I of this studv 
{RadioIog> 49 5S7 November 1917) 
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Fig 11 Functional small boirel disturbance 

A-1, 2, 3 Case 17 Films made immediately and at two and a half and five hours in another example of 
diabetes with peripheral neuropathy Delayed transit tune is the major feature in this instance 
B-1, 2, 3 Case 18 Another example of clear-cut roentgenologic evidence of small bowel dysfunction in a 
patient with diabetes and peripheral neuropathy Although banum has reached the transverse colon at the five- 
hour interval, much of the opaque meal has been left m broad and narrow small bowel segments 


started, burning pains in the lower legs, severe 
cutaneous hypersensitivity with desquamaticm, 
and finally shallow ulcerations about the toes 
developed At the tune of the neuntic exacer- 
bation a profound anorexia occurred, with a 
feeling of gastric fullness lasting sev^eral hours 
after eating Gastro intestinal \-ray examina- 
tion was performed on two different occasions 
when svmptoms were acute After four months 
of satisfactorj diabetic regulation there was 
defimte improvement in the neurologic sjunp 
toms Examination showed little evidence of 
residual neurologic disease All sv mptoms ref- 
enbk to the gastro intestinal tract had disap 
penred 

Case 17 (Fig II A 1,2 i) C E.adlvear 
old white truck dnver, had had poorh treated 
diabetes for eight v cars Hcavj' gl} cosuna, loss 


of weight, chronic fatigue, impotence, and moder- 
ately sev^ere neuntic symptoms developed eight 
months before hospital admission The symp- 
toms became much worse dunng a sev'ere upper 
respirator)’ infecbon sev’eral weeks later, and at 
that time the patient’s weight fell from 142 to 
118 pounds, his appetite vanished, and sev’ere 
constipation developed Examination in the 
hospital showed weak, tender muscles in his legs 
and diminished to absent reflexes At the time 
of the gastro intestinal exammation he com- 
plained of poor appetite and severe constipation 

Case IS (Fig 11 B 1, 2, 3' J F was a 57- 
V car old wliitc salesman Six months before his 
admission to the hospital heexpenenced fatigue, 
Icthargv , and sev ere pain ir the legs A heavy 
gl\ cosuna was discovered, lut no treatment was 
instituted In spite of a large food intake dunng 




662 


Fred J Hodges, R Wayne RxnniLES, Joseph Hanelin 


Dtcanba 1047 



Fig 10 Functional small bowel disturbance 

A-1 2 3 Case 15 E’^posures immediately and at intervals of two and a half and five hours after feeding in a 
patient with diabetes associated \nth peripheral neuropathy In this mstance delayed gastric emptying and 
delayed small bowel motility are strikingly shown Note also the very considerable variability of lumen width 
and the virtual absence of mucosal markmgs in several bowel loops 

B-1, 2, 3 Case 16 Comparable exposures immediately and at two and a half and five hours in another patient 
mth associated diabetes and peripheral neuropathy Note here the widened lumen of small bowel and the greaUj 
delayed transit time, as n ell as considerable amounts of gas withm otherwise unfilled loops of small bowel 


followed bj cramps gas, abdominal distention, 
and urgent bowel moiements Fite months 
before exanunation, anorexia, frequent vomiting, 
and fecal incontinence developed 

At the time of physical examination, the pa 
tient was obnouslj chronicallj ill The blood 
pressure in the supine position was 205/100 and 
on standing 155/SO Bilateral cataracts and 
diabeuc retinopathv were present Neurologic 
examination showed severe blunting of the cu- 
taneous senses distallv in the extremities Cvsto 
metnc examination showed atonic bladder paralv - 
sis 


Case 15 (Fig 10 ^ 1. 2, 3) J Q . «n ISjear- 
old white girl, had had diabetes since the age of 
fourteen She was not at all cooperative in 
follovvang anv recommended treatment and was 
in diabetic aadosis several times ,^evcre di- 
abebc neuropath} fiuallj developed a few weeks 


after an episode of diabebc coma When ad 
nutted to the hospital for the treatment of tins 
comphcation, the patient complained of a com 
plete lack of appetite, nausea with vomibng 
whenever she ate more than small quantities of 
food, and periodic diarrhea alternating with 
sev ere constipation 

Case 16 (Fig 10 B 1 2 3) M W R , a 17- 
}ear old white boy, had had diabetes since the 
age of five His treatment had been erratic and 
he failed to grow and develop normallv At the 
age of twelve he developed a convulsive disorder 
which interfered further with diabetic manage 
ment -^t the time of phj sica] examination he 
was found to be poorlj developed and dwarfed 
His liver was dcfinitclv enlarged The tendon 
reflexes were sluggish or absent 

The patient was admitted to the hospital for 
diabetic regulation Four weeks after this was 
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cowred a wide range of abnormality fallmg 
under the headmg of ‘‘disordered motor 
function” as descnbed by Golden Some 
degree of gastnc retention, prolonged bar- 
ium transit through the intestmal tract, 
and segmentation of the barium column 
were fairly constant features The cahber 
of the gut lumen showed considerable vari- 
ation, and localized segments of dilated gut 
were encountered The mucosal pattern 
was well preserved m most cases How- 
ever, localized coarseiung, irregulanty, and 
partial obhteration of folds were not infre- 
quently observed Scattered gas accumu- 
lations m the small bowel were likewise 
noted m a number of mstances 
In many of the patients with diabetic 
neuropathy, roentgen evidence of disturbed 
gastro-mtestmal function was less con- 
spicuous than the chmcal symptomatology 
would lead one to expect The deviation 
from normal, however, was greater among 
those with severe neuropathy and m those 
with the more pronounced mtestmal symp- 
toms The type of roentgen abnormahty 
present, with the exception of prolonged 
gastnc retention, gave httle due to the 
nature of the presentmg chmcal s)anptoms 
m most cases Abnormahties of the same 
tjqie and degree occurred m those suffermg 
from severe constipation as m those with 
chrome diarrhea Gastnc retention and 
delayed transit through the bowd were 
foimd, for mstance, m many of those who 
complamed of diarrhea There were no 
features by which patients with nocturnal 
diarrhea could be separated from those 
with daytime diarrhea Two patients 
uere re-exammed after prolonged treat- 
ment had resulted m defimte neurologic 
improvement In spite of the virtual ab- 
sence of gastro-mtestmal symptoms, the 
roentgen findmgs showed that return to 
normal had been mcomplete 

PERNICIOUS ANEMIA 

An assortment of gastro-mtestmal dis- 
turbances has long been mduded among 
the classic symptoms of permaous anemia 
WiUi tlie advantages of modem diagnostic 
methods and the availabihty of curative 


therapy, these symptoms may now be more 
precisely analyzed and a group assoaated 
with neurologic dysfunction recogmzed 
hlild chronic complamts such as mdiges- 
tion, himted tolerance for certain foods, 
post-prandial bloating, the frequentpassage 
of soft stools, etc , are common m uncom- 
pheated cases during complete spontaneous 
or therapeutic remissions Profound ano- 
rexia with distaste and aversion to food 
often occurs early in the development of 
permcious anenua or durmg a relapse of the 
disease before anemia and other clinical 
manifestations become severe Renewed 
appetite and abihty to eat follow m two to 
four days after the beginmng of efiective 
treatment Agam, patients who become 
merely anemic usually suffer from anorexia 
with vomitmg when the hemoglobm level 
drops below about 5 gm per 100 c c 
Alleviation of the symptoms depends upon 
raismg the hemoglobm level by blood trans- 
fusion or by effective anti-anemic therapy 
None of these symptoms appears to be 
closely related to the recurrent pain and 
soreness of the tongue associated with vis- 
ible hngual abnormahbes — ^lack of coat, 
atrophy of hngual papillae and, when the 
anemia is not severe, a scarlet or beefy red 
color 

A still different tram of symptoms is en- 
coimtered m patients with permaous 
anemia who show the more severe degrees 
of neurologic disorder, espeaally when this 
has resulted m neurogemc bladder paraly- 
sis, sometimes with the loss of sphmeter 
control (10) Severe constipation, requu- 
ing contmual catharsis or frequent use of 
enemas, is the earhest and most persistent 
symptom Later abdommal distention, 
aamps, and borboiygnn tend to follow 
each meal, and in long-untreated cases 
diarrhea with fecal mcontmence develops 
These symptoms begm to subside only 
after several weeks of specific therapy, and 
nnprovement parallels restoration of pe 
npheral nen^e function 
Among the 20 patients with permaous 
anemia in relapse who were available for 
speaal small bouel exammations, 10 were 
sunply anemic Roentgen endence of 
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Fig 12 Functional small bowel disturbance 

A-1, 2 3 Case 19 Profoundly delayed gastric emptying as shoivn in exposures immediately and at two and 
a half and five hours after feeding in a diabeUc with peripheral neuropathy 

B-1 2 3 Evidence of improved function in same patient following treatment of diabetes 


the next few months, his weight fell from the 
usual 203 pounds to 144 pounds The pain and 
weakness in his legs increased until he could not 
walk Severe constipation dei eloped, and finall> 
anorexia with nausea after eating Phjsical 
examination disclosed evidence of moderatch 
severe peripheral neuropath! with partial foot 
drop on the left Dunng the week preceding the 
gastro intestinal examination heavt oral and par 
mteral vitamin B therapy was administered 
This form of treatment had no obsem able effect on 
the patients neurologic status and the gastro- 
intestinal S! mptUs remained unaltered 

/tfter ten months of careful diabetic regulation 
the patient had \mproted gencralh and was 
able to walk six or iight blocks 
The gastro intestinnl sMnptoms Ind disappeared 
Endence of neiiroloW disease remained 

Case 19 (Ftg 12 A ^ at the 

aS'STo Suo-ng> th’e initial regulation he 


abandoned the recommended dietetic regimen and 
two } ears later there was an episode of coma 
Six years after this he had severe diabetic aci 
dosis and a small lung abscess, which required 
ten months’ treatment m the hospital His sub 
sequent regulation was aimed onlv at keeping hi' 
unne free of ketone bodies For six rears he 
bad had chronic diarrhea wuth six to nine stools 
per daj , most of them folloiving meals or at 
night, when the\ were accompanied bj fecal in- 
continence 

On entrance to the hospital the patient was 
fairh well dcr eloped and nourished Blood 
pressure in the supine position was 200/100 
(pulse 114), and on standing IIS/SO (pulse 150) 
Diabetic retinopatln was present The Iner 
was enlarged The tendon reflexes were absent 
and there was sc\ere blunting of the cutaneous 
senses about the lower extremities Cjstomctnc 
examination showed an atonic bladder paraljsis 

Rocntgenographic findings in these cases 
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P „„ Fig 14 FuncUonal small bowel disturbance 

“a"e“r«p°on7ed L' U^toent'''" pernicious anemia with associated penph^afSciro'^: 


pelvis, and cutaneous senses were severely blunted 
below the knees Gastric achlorhydna followed 
Qistamine injection There was a severe anemia, 
With the red blood count reduced to 1,000,000, 
the white blood count to 2,050, and the hemo- 
6 obin to 4 9 gm per 100 c c The average cell 
'olume was 115 cu microns Cystometnc ex- 
aminaDon showed an atonic bladder paraljsis 
With an occasional uninhibited contracDon 
The patient w as treated in the hospital for two 
months with liver extract injections, i\ith the ex 
Pcctcd hematologic response She became more 
alert and co operative, and the gastro intestinal 
complaints, with the exception of persistent con- 
stipauon and occasional incontinence, disap 
peared At the time of discharge she had re 
pined some of her abiliU to more her legs m 
bed After nine months of conUnued treat- 
mep, she was able to walk about, holding to 
a chair for support Slight Dnghng persisted in 


her hands and feet The tendon reflexes in the 
lower extremities were hyperactn e and pyramidal 
tract signs persisted bilaterally, but there were 
no sphincter distmrbances 

Case 21 (^Fig 13 B-1, 2, 3) A D , a 63-year old 
housewife, had been treated for pernicious anemia 
four years before her hospital admission Regular 
injections of liver extract had resulted in weat 
improaement for several months, but then treat- 
ment wp disconUnued For two jears the na- 
Uent had noticed a progressu ely increasing weak- 

adimssion her lower extremiUes became para- 
dp, 1’ and bowel incontinence 

became extremely poor 

sit::.rng -ca- 

On initial examination the patient was found 
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Fig 13 Functional small bowel disturbance 

A-1 2 3 Case 20 Delayed small bowel transit segmentation of bannm column, and variability of lumen 
■width observ'ed immediately and at two and a half and five hours after feeding in a patient ■with proved pernicious 
anemia and associated peripheral neuropath} 

B-1 2 3 Case 21 Similar though more profound evidences of small bowel dysfuncDon m another 
with pernicious anemia and peripheral neuropathy Exposures made immediately and at two and a half and nvc 
hours after banum feeding 


disturbed mtestmal function was unimpres- 
sive in this group, and the)’’ became symp- 
tom free one to four weeks after specific 
therapv was begun Five mdinduals had 
pronounced atrophy of the hngual mucosa 
with neither severe anemia nor neurologic 
disease A.gam no defimte emdence of 
mtestmal dysfunction was obsert^ed Con- 
spicuous abnormahties were, however, dis- 
covered in those patients with severe 
neurologic disease Significant gastnc re- 
tention ^vas not obsen ed , othenwse signs 

of disturbed mtestmal function verc not 
unlike those encountered m diabetics wi 

neuropathy Three .UuatnUrve 

cases are presented 


Case 20 (Fig 13 A-1, 2. 3) For four to five 
jears, FT R , a d'-year-old white woman, had 
had a jellomsh compIeMon and poor appetite, 
with occasional nausea and lomiting A jear 
previousl} numbness and tingling in her legs 
del eloped Three months before admission to 
the hospital she became too weak to walk and 
could no longer control her legs Looseness of 
the bowels with fecal incontinence alternated 
with severe constipation requmng enemas 
Short!} before admission urinan retention oc 
curred 

On examination the patient was found to be 
mental!} confused She \}as obese and her 
skin was lemon vcllow in color Flaccid paraljsiS 
of the lower extremities was observed Knee 
and ankle reflexes were alisent and the plantar 
responses were upward \ ibratorv , motion and 
position senses were impaired to the level of the 
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Fig 15 Functional small bowel disturbance 

Case 23 Greatly delayed transit time after barium feeding in a patient with generalized autonomic paralysis 


close at hand were blurred unless he focused on 
them steadily for some moments A few days 
later he began to vomit and have upper abdominal 
cramps following meals, spells of diarrhea, and 
finally rather severe constipation Urinary hesi- 
tanc} developed, with a weak stream, an uncer- 
tain sense of bladder fullness, and complete im- 
potence Three weeks after the beginning of his 
illness, the patient began to feel faint when sit- 
bng up and would lose consaousness whenever 
he stood erect He became confined to bed 
Two months after the onset of his illness he was 
admitted to the University Hospital 
On physical examination, the patient appeared 
Well developed and well nounshed His pupils 
Were about 4 mm in diameter and would not 
react visibly to light or on accommodation His 
tongue was dry Oral secretions were scant and 
could not be increased by acid or salt stimula- 
tion In the supine position the blood pressure 
Was 104/GO mm Hg (pulse 72) When sitting 
Up, the patient felt dizzy, his blood pressure 
dropped to 50/35 (pulse 68) and the radial pulse 
became weak and difficult to palpate He was 
tblc to stand for only a moment before losing 
consciousness Except for the fixed pupils and 
dmiinished oral secretions no neurologic abnor- 
uiahties were demonstrable 
Examination of blood unne, and spinal fluid 
showed no abnormalities Serologic tests for 
SI philis were negatn c Cj stometnc examina- 
tion showed atonic bladder paraHsis with 300 
c c of residual urine The patient was painted 
with an iodine mixture dusted with starch, 
and wanned under bakes until his oral tempera- 
ture had nsen 15° F abo\e normal Slight 
sweating was produced about his face and neck, 
but elsewhere it was nearh absent 

X rax examination on two different occasions 


showed a large, sluggish stomach with retained 
food and secretions The caliber of the intestinal 
loops was somewhat increased, and transit along 
the tract was markedly delayed, so that at five 
hours the head of the barium meal had not pro- 
gressed beyond the proximal jejunum 

The patient was treated symptomatically 
with ephednne, amphetamine, and increased 
salt intake When out of bed, he wore rubber 
stockings and a snug corset After eight weeks 
in the hospital, he was able to be up and around 
much of the time At home he improved gradu- 
ally until he could resume farm work Eleven 
months after the beginning of his illness his symp-- 
toms had largely disappeared and he reported 
that his family physician found his blood pressure 
well maintained when standing 

EXTRINSIC DENERVATION OF 
THE GUT 

Abundant evidence has been presented 
above to show that neurologic disease affect- 
ing the autonomic nerves is productive of 
gastro-intestmal symptoms and convmcmg 
roentgen evidence of abnormal function 
The problem next arises as to whether the 
responsible neurologic disease involves the 
extrinsic, sympathetic and parasympa- 
thetic, neurons, or the mtnnsic plexuses, or 
both Information beanng on this point 
has been gamed by studying patients in 
whom the vagus nerx^es have been resected 
m the treatment of intractable peptic ulcer- 
ation, and in pabents subjected to sym- 
pathectomy in the treatment of artenal 
hypertension 
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to be confused and apathetic The appearance 
of her tongue was normal There was a flaccid 
paralj'sis of the lower extremities The knee 
and ankle reflexes were absent, the plantar re- 
sponses doubtful There was severe blunbng of 
the cutaneous senses below the knees A macro- 
cytic anemia n as present, with reduction of hemo 
globin to 8 gm per 100 c c A cystometnc ex- 
amination showed an atonic bladder paralysis 

After six weeks of treatment with’ hver extract, 
the blood values were approaching normal The 
appetite was fairly good and the patient was eat- 
ing well There was slight abdominal pain 
associated with gaseous distention and recur- 
rent fecal incontinence 

Case 22 (Fig 14 A-1, 2, 3, B-1, 2, 3) A sum- 
marj'^ of the findings in this case has been re- 
ported previousl)' (10) F B , a 44-year-old 
male, had been well until one 3 mar before ad- 
mission to the hospital, when numbness and 
tinghng appeared in his fingers Six or eight 
months before admission paresthesia developed 
in his lower extremities, finally ascendmg as high 
as his waist At times his tongue was sore and 
noticeablj red He suffered from severe con- 
stipation and lost his appetite Two months 
before admission to the hospital he began to stag- 
ger when walking and for two to three weeks had 
been unable to walk without support 

On ph)’sical examination the patient was found 
to be well developed and nourished, but was 
unable to walk without assistance The vibra- 
tory , motion, and position senses and the cu 
taneous senses were blunted penpherally over 
the extrenuties, and extensor plantar responses 
were present There was complete atrophy of 
the lingual papillae Anemia with reduction in 
the hemoglobm to 7 9 gm per 100 c c was pres- 
ent There was gastnc achlorhi dna following 
histamine injection 

After the institution of In er extract therapy , 
the patient rapidly became better and all mani- 
festations of the disease subsided Five months 
after the imtial examination he was back at 
work full time One year after treatment was 
started, he had no sigmficant neurologic com- 
plaints or residual evidence of disease The 
gastro intestinal complamts had subsided 


paralyses in tabes have been extensively 
investigated, the intestinal abnormalities 
have received less attention Five of our 
patients with tabes dorsahs due to sjTihilis 
were of speaal interest from the roentgeno 
logic standpoint Three of them were sub- 
ject to “gastnc crises’’ — acute episodes of 
upper abdominal pain with nausea and 
vomiting, lastmg from two to ten days be 
fore subsiding abruptly Only one had 
defimte evidence of intestmal dysfunction, 
as mdicated by prolonged banum transit 
time Examinations dunng a penod of 
persistent nausea and vomitmg and durmg 
a symptom-free penod showed no essential 
differences Another patient had persist- 
ent consbpation alternating with loose 
stools A fifth patent was incapacitated 
by abdominal distention following meals, 
noisy mtestmal penstalsis, diarrhea, urm- 
ary and fecal mcontinence Roentgen 
evidence of mtestmal disturbance was un- 
impressive m these cases 

MISCELLANEOUS NEUROLOGIC DISEASES 

Roentgen evidence of mtestmal djs- 
function was mconstantly found m patients 
suffenng from the common tyip^s penph- 
eral nerve disease Defimte alteration 
m gut cahber and transit time, however, 
were observ^ed in one patient with the 
GuiUam-Barre syndrome comphcated by 
bladder paralysis and m another patient 
with severe lead poisonmg Roentgen ab- 
normahties observed m these cases seemed 
to parallel the degree of comcident auto- 
nomic nerve disease A imique oppor- 
tunity to examine the gastro-intestinal 
tract when a naturally occurring disease had 
resulted m generalized autonoimc nen’^c 
paralysis was presented by the following 
case 


TABES DORSALIS 

Not infrequently gastro-mtestmal dis- 
turbances are a major comphcation where 
sxnhihtic infection of the nemnus system 
has led to tabes dorsalis The dorsal root 

eangha of the cerebrospinal n^es are 

lenLlly regarded as the ;*;ef site of 
nSrolopc mvoleemenl Me bladder 


Case 23 (Fig 15 A, B, C ) A F , a 42 y car- 
old farmer, had always enjoyed good general 
health Two months before the onset of his 
acute illness he had an upper respiratory infection 
with malaise and feier, from which he reco\crcd 
slowU In the middle of February 19il4, his 
mouth and throat became persistently dn , and 
solid food began to stick in his throat He suf 
fered from cxccssnc perspiration and fcicr He 
was able to see distant objects well, but those 
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Figure 16 A.-1 is a reproduction of a film 
made after banum feeding, showmg a duo- 
denal ulcer deformity, active gastnc peri- 
stalsis, and delicate mucosal pattern of the 
upper small bowel After vagotomy (Fig 
16 A-2, 3), m the same patient, the stomach 
IS dilated, gastnc emptymg is delayed, and 
passage of the banum along the mtestmal 
tract IS slower Distention of the stomach 
together with prolonged retention and slug- 
gish penstalsis were found to be character- 
istic features following vagotomy m a large 
patient group In assoaation with the 
above findmgs, shght increase m jejunal 
cahber, coarsenmg of mucosal pattern, and 
delayed transit time were commonly en- 
countered (3) 

An expected postoperative comphcation 
following resection of the splanchmc nerves 
and lower thoraac sympathetic gangha is a 
tram of symptoms referable to the upper 
gastro-mtestmal tract For some weeks 
after the operation most patients have a 
complete absence of hunger and a pro- 
foundly dimimshed appetite for food 
Nausea and vomitmg may follow over- 
feedmg Intestinal cramps and pam, 
easily distinguished from the radicular pam 
followmg resection or traumatization of 
intercostal nerves, are often severe Ab- 
donunal distention, tenderness to deep pal- 
pation, and increased penstaltic activity 
are commonly present The disturbances 
subside in a few weeks and do not reappear 
Roentgen examination of the bowel was 
performed before and after operation m 
eight patients in whom it was necessary 
to treat arterial hypertension by bilateral 
supradiaphragmatic splanchnicectomy 
and lower dorsal sympathetic ganghonec- 
tomy Before the operation, these patients 
had had no significant gastro-mtestmal 
sjunploms After the operation, however, 
sjTuptoms as descnbed aboi e occurred 
Postoperatn e \-ray examinations were 
made ten days to four weeks after opera- 


tion, when the patients had been out of bed 
and walkmg to the bathroom as they 
pleased for several days Figure 16 B-1, 2, 
3 shows the normal appearance of the stom- 
ach and small bowel m a patient with 
hypertension Figure 16 C-1, 2, 3 shows 
comparable exposures m the same patient 
obtamed two weeks followmg operation 
In this mstance, the alteration m appear- 
ance and behavior of the stomach and small 
bowel IS stnkmg The majority showed 
nothing more than delayed transit tune 
following the operation In other pa- 
tients, m whom more extensive sympathec- 
tomies were done, with removal of the 
entue sympathetic chains from the first 
thoracic to the second lumbar gangha, m 
two stages, no more dramatic changes were 
observed Subsequent exammations as 
late as three months after operation showed 
very httle or no deviation from the normal 
except shght slowmg of transit tune (1) 

DISCUSSION 

Despite the mcreasmg hterature m re- 
cent years concemmg small mtestme dis- 
orders, accurate chmcal recogmtiou of such 
disturbances m day-by-day practice is 
still uncommon Unless severe nutntional 
deficiencies or actual mtestmal obstruction 
develop, typical symptoms are apt to be 
dismissed as bemg “non-charactensbc,” 
“functional,” or “psychogemc” m ongm 
Such symptoms, of course, are character- 
istically random, changeable complamts 
associated with other endences of emo- 
tional mstabilit}'", and remam perpetually 
bemgp without leading to serious physical 
consequences No convmang evidence 
has been presented to show that emotional 
turmoil or psychiatnc disturbances alone 
are capable of consistently altermg the ex- 
pected roentgen appearance of the mtes- 
tmal tract In the ordmary process of 
diagnosis, common lesions of the stomach, 
duodenum, and colon should be excluded at 


B I, 2, 3 Noniial appearance of stomach and small hnu,>l ^ 

after tccduig in a patient ith hjiicrtcnsion ® and five hours 

C 1, 2 3 Comparable exposures in the same patient obtainMl i * 

diaphragmatic splnnchniccctom> The alteration in appearance and Lw bilateral supra- 

as the resuli of sDlaiichnic interruption is stnkmg in thismstancc ° ^awor of the stomach and small bowel 



Fig IG Functional small bond disturbance follou mg surgical procedures 
A 1 Upper gastro intestinal tract unmediatel> after banum feeding shoinng defonnit> of duodenal ulcer 
Kme multiplicity of peristaltic contractions and delicate mucosal pattern of upper small bond 

A ^ 3 Exposures made immcdiatel> and fi\"c bours tdter feeding in the same case follon mg ingotoroj 
rdipf of ulcer si-mptoms Note altered appearance of the stomach delajed gastric empt> mg delajed small 
Wrel motilits despite adrance of some opaque material into the transe erse colon In this instance alteration of 
boivet mouiii} n bchaenor has followed the purposeful interruption of autonomic nen c supplj 
stomach ana s {Lrgend continued on opposite pare ] 
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patients with pnmary dietary defiaenaes 
studied m our senes, including an instance 
of severe pellagra of nearly thirty years’ 
duration, roentgen evidence of small bowel 
disturbance was not impressive m com- 
panson with the other types of cases cited 

Chrome mflammation of the small in- 
testmes certainly occurs oftener than is 
positively diagnosed Little is knovra of 
the natural history of the non-stenosmg 
types of ileitis and ileojejumtis The re- 
cent production of a chrome inflammation 
sunulatmg regional ileitis by the mjection 
of homologous serum is of extreme mterest 
(7) Although disturbed nutntion is com- 
monly observed m inflammatory diseases of 
the mtestine, the structural and motor ab- 
normahties frequently persist to a lesser or 
greater extent after their correction No 
specific therapy is as yet effective m elinu- 
natmg the infection, and surgical removal 
of the diseased segments of the gut is often 
eventually necessary 

Evidence has been presented that auto- 
notme nerve disease occurrmg as an iso- 
lated disorder, or as one aspect of a more 
extensive neuropathy, may produce grave 
disturbances m gastro-mtestmal function 
Most naturally occurrmg neuropathies 
probably affect both the extrmsic and m- 
tnnsic neurons The relative importance 
of each is difficult to estimate m mdividual 
cases The extrinsic sympathetic mnerva- 
bon of the gut appears to be of mmor im- 
portance m controlhng motor function, 
since m most cases httle alteration follows 
operabve resection Surgical removal of 
the paras)Tnpathetic mnervation of the 
^PPer gastro-mtestmal tract by vagus 
nerve resection results, however, in marked 
alteration m both motor and secretory 
function (1) The tendency toward more 
frequent, softer stools, or even severe 


chrome diarrhea, which follows vagotomy 
m a considerable percentage of cases is 
noteworthy The parasympathetic auto- 
nomic nerves appear to be of generally 
greater importance m influencmg mtestmal 
function than the sympathetic Prehnu- 
nary observations mdicate, also, that m the 
treatment of neurogemc mtestmal disturb- 
ances the long-actmg parasympathetico- 
mimetic drugs are of defimte pronuse 

Department of Roentgenology 
University Hospital 
Umversity of Michigan 
Atm Arbor, Mich 
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the outset, as such organic diseases may dis- frequently fail to justify a positive diag- 
rupt the function of the whole tract Rare nosis as to etiology Localized abnormal- 
comphcations should not be overlooked, ity of the small mtestme may exhibit 
such as gastrocohc fistulae or any side- features which are fairly charactenstic of 
trackmg operation, as these may produce inflammatory or neoplastic disease (3) 
stnkmg nutntional disturbances and m- However, it must be borne m mmd that 
testmal abnormahties (4) As one’s fa- widespread evidence of mtestinal dysfunc- 
nuhanty with the distmctive symptoms of tion may occur m the presence of organic 
small bowel dysfunction mcreases, how- disease, and the local lesion itself may be 
ever, imtial recogmtion of the situation be- entirely obscured by these changes WTiiIe 
comes possible this occurs more often with segmental or 

The commonest symptom mdicatmg the regional enteritis, neoplastic mvolvement 
need for roentgen examination of the small of gut, either localized or generalized, may 
bowel IS any gross change m bowel habit, result m a similar appearance A great 
such as mtractable constipation with alter- vanety of conditions may lead to mtesh 
natmg diarrhea or chrome diarrhea m the nal dysfunction beside the above, among 
absence of orgamc colomc disease An- whieh are primary and secondary nutn- 
other mdication is localized or diffuse col- tional diseases, mtestinal parasitism, hypo 
icky abdommal pam assoaated with m- protememia, autonomic nerve disease, neu- 


creased mtestinal penstalsip, borborygmi, 
and gaseous distention Occasionally 
small bowel dysfunction wiU result m 
greatly delayed gastnc emptymg m spite 
of free passage of barium mto the upper m- 
testmal loops We have observed well 
marked mtestmal dysfunebon m two pa- 
bents who were typical examples of the 
clmical sjmdrome “anorexia nervosa " A 
further mdicabon is unexplamed bleedmg 
from the mtestme, gross or occult, or re- 
current anemia, which is parbcularly sug- 
gesbve of chrome mflammatory disease or 
neoplasm of the small bowel 

A confirmed diagnosis of small mtestme 
disease is pracbcally dependent m most 
cases upon roentgenologic study The 
Inmtabons of standard roubne procedures 


m ttns regard should be clearly appreciated, 
as well as the fact that many pabents with 
genume disturbances will not have con- 
spicuous roentgen abnormabbes even when 
the mtestme is adequately studied tWule 


errors m roentgenologic mterpretabon can 
easily be made in considermg mmor dena- 
bons as rehable eindence of disease with- 
out regard to the range and vanability of 
the normal, considerabon of all the facts 
beanng on the case wfil usually lead to a 
reasonable conclusion 

When coninncmg abnormahbes of the 
mtestme are uncovered, the findings will 


romuscular degenerafaon, purpura, etc 
In most mstances, therefore, the roentgen- 
ologist must content himself with a report 
of “mtestmal dysfunebon” and await 
appropnate clmical study, with specific 
therapy when available, and follow-up ex- 
ammabons to setbe the diagnosis Effec- 
bve therapy is unlikely m the absence of a 
correct diagnosis 

The widespread use of “deficiency pat- 
tern” as an mclusive term suggesbng roent- 
genologic evidence of disease essentially 
due to lack of common vitamm fracbons 
in the diet may easily lead to senous mis- 
mterpretabon There is no conSnnation 
of the idea that simple nubibonal defi- 
ciency is the common denommator in di- 
verse intesbnal diseases Early observers 
were imdoubtedly correct m emphasizing 
the non-specific nature of the described 
changes (5, 6, 12, 13) It is unsafe to re- 
gard structural abnormahbes m the gut 
as represenbng primary nutritional defi- 
ciencies beyond the extent to which they 
can be corrected m a few neeks’ time by 
specific therapy, as can other defiaency 
manifestations It has been shown ex- 
perimentally that nutnbonal inadequacy 
may, howei er, predispose to secondarj’’ in- 
flammatory changes (S), and cvndenccs of 
the latter may persist in spite of nutnbonal 
rebabihtation In the small number of 
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INTRODUCTION 

T he earliest recorded use of pneumo- 
arthrograpliy of the knee was made by 
Wemdorff and Robmson (1) m 1904, and 
although numerous studies of the method 
have been made smce that time, it has not 
achieved widespread popularity as a diag- 
nosbc procedure, for several reasons 
In the first place, the method requires 
extensive expenence so that a good techmc 
may be developed and film studies can be 
accurately mterpreted Most reported 
senes of cases m this country have been 
small, and the accumulated expenence of 
any one man has been limit ed 
In the second place, there has been some 
misunderstandmg regardmg the inherent 
danger of the method Klemberg (2) has 
reported the occurrence of air embolus, 
but m that mstance adequate precautions 
were not taken to make certam that the 
needle was not in a blood vessel Ac- 
tually, this danger is mherent m any sub- 
cutaneous or mtramuscular mjection if 
such precautions are neglected In over 
SOO pneumoarthrographic studies we have 
had not a single comphcation, nor were 
any complications encountered m Ober- 
holzer’s senes of 1,200 cases (3) Hauch 
(4) has cited a personal commumcation 
from Samuel in which infection was men- 
boned as a complication This danger is 
certamly mmimal if proper surgical asepsis 
is employed We haxe had no case of 
sepsis m our expenence If pneumo- 
arthrographv is attempted m the presence 
of ]omt effusion, the effusion may be tem- 
porarily increased Since we haie found, 
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however, that the occurrence of fluid di- 
mmishes the efl&cacy of the method, we 
refrain from employmg it m the presence of 
jomt effusions so far as feasible 
Fmally, the value of the method has not 
been accurately assayed m many large 
senes of cases There are numerous re- 
ports m the German hterature, but, as 
pomted out above, most of the reported 
senes from this country are small Kdem- 
berg (5), m 1921, reported a small senes 
but was not overly successful at that time 
He recommended the method for detection 
of loose bodies and hypertrophied synovial 
tissue, but not for detection of loose or m- 
jured semilunar cartilages Bemstem and 
Arens (6) mjected carbon dioxide mto the 
knee 3omt and likewise showed the useful- 
ness of the method for the diagnosis of 
synovitis but not for semilunar cartilage 
abnormahties Rechtman (7) emphasized 
the value of pneumoarthrography as afford- 
mg an opportumty for a defimte pathologic 
diagnosis instead of the somewhat vague 
"mteraal derangement ” Operative pro- 
cedures could thus be accurately planned 
mstead of bemg merely exploratory 

Bircher (8) reported 250 cases m which 3 
to 5 c c of abrodil (20 per cent) were com- 
bmed with oxygen for contrast, givmg good 
diagnosbc results The use of hpiodol m 
the knee is contramdicated by the study of 
Burman, Tumck, and Pomeranz (9) 
Boyd (10) used lopax m a small number of 
oases, but largely for demonstration of the 
bursae rather than the senulunar cartilages , 
and quantities of less than 60 c c were 
recommended because of the possibihtv of 
irritation 
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SUMARIO 

Estudio RoentgenolcSgico del Intestmo Delgado 
n Dxsfuncidn Asociada a Neuropatiaa 


Tratando de determinar el posible papel 
que correspoHde a los nervoos del sistema 
autdnomo en la ebologja de la disfuncidn 
motm del tracto intesbnal, efectu^onse 
estudios roentgenoldgicos en enfermos que 
mosbnban bien defimdos trastoraos neuro- 
Idgicos, incluso neuropatia diab6bca, ane- 
mia permaosa con disfunadn neuroldgica, 
tabes dorsal y xm caso de pardbsis neuro- 
autdnoma que Sobrevmo espontdneamente 
como enbdad patoldgica 

Obtuvi^ronse pruebas de que una neuro- 
patia del parasimpibco, ya se presente 
como trastomo aislado o como aspecto de 
una neuropatla mds difusa, puede oca- 
sionar graves perturbaaones de la funcidn 
gasbomtesbnal, que pueden ser observadas 
cHmca y radiogrdficamente Los hallazgos 
roentgenoldgicos abarcaron una ampba 
escala de anomalias encasilladas en el en- 
cabezado general de “disfunadn motnz’' 
del tubo digestive 


A fin de determmar el relabvo papel de 
las neuronas extrinsecas, sunpdbcas y 
parasimpdbcas y de los plexos intrinsecos 
en la producadn de tales bastomos, ejecu- 
tdronse mvesbgaaones roentgenoldgicas 
en enfermos en qmenes se habfa venficado 
una vagotomla por filcera pdpbca o for- 
tmtamente durante una reseccidn gdstnea 
y en otros que habian sido objeto de una 
esplacmcectomfa y ganglionectonua tord 
cica baja por hipertensidn artenal La 
mervaadn simpdbca extrinseca paread 
revesbr importancia secundana en la 
regulacidn de la funadn motnz del in- 
tesbno, dado que en la mayor parte de los 
casos se observd poca alteraadn consecu 
bvamente a una resecadn En cambio, la 
exbrpacidn cruenta de la men’’aci6n para- 
simpdbca de la poradn supenor del aparato 
gasbomtesbnal por medio de la vagotomla 
produjo marcada alteraci6n en la funcidn 
tanto motnz como secretona 
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pliniral and pneumoarthrographic errors 
m 101 operated cases among 207 studied 
by pneiunoartlirograpliy and found the 
method of considerable aid Five hun- 
dred and eight pneumoarthrograms had 
been done by the tune them paper was pub- 
lished, but only the first 207 of these were 
statistically analyzed (101 operated cases) 
The present senes of 315 operated cases 
(mcludmg the senes reported by McGaw 
and Weckesser) from an overseas Army 
General Hospital is reported so that an 
accurate assay of the method can be made 
on the basis of a large matenal Smce an 
extensive expenence with this method is 
necessary for mterpretation of film findmgs, 
it has been deemed advisable to illustrate 
many different types of abnormahties as 
weU as the wide hunts of normal, m the 
hope that the procedure may be more 
widely and effectively employed 

ANATOMICAL CONSIDERATIONS 

The medtal seimluiiar cartilage {menis- 
cus) IS larger than the lateral, and its 
cornua are widely separated (Fig 1) It 
IS attached antenorly to the transverse 
hgament, the antenor base of the antenor 
crucial hgament and the non-articular sur- 
face of the tibia Postenorly, its attach- 
ment is to the postenor mtercondylar fossa 
of the bbia m front of the postenor crucial 
hgament The cucumference of the car- 
tilage IS attached to the synovial and fi- 
brous capsules of the knee jomt and the 
internal collateral hgament The supenor 
and infenor surfaces of the memscus are 
not attached to any structures m the knee 
The antenor cornu does not he entuely on 
the run of the tibia, as it is attached to the 
transverse hgament 

The lateral semilunar cartilage (meniscus) 
lies entirel)'- on the run of the lateral tibial 
plateau and has no penpheral capsular at- 
tachment where tlie popliteus muscle 
crosses it , here tlie cartilage is covered by 
S)Tional membrane This memscus is 
smaller in diameter, thicker about tlie pen- 
pher}', and usually mder than the medial 
It IS attached postenor to tlie base of the 
antenor cnicial hgament (unlike the me- 


dial) and antenor to the postenor crucial 
hgament near the mtercondylar fossa 

Both memsci are covered with synovial 
membrane except at the nms of attach- 
ment They are tnangular m cross sec- 
tion Microscopically, they contam a core 
of fibrous tissue arranged transversely and 
longitudmaUy, with a covermg above and 
below of white fibrocartilage 

The infrapatellar fat pad is extrasynovial 
and IS attached by a fold of s3movial mem- 
brane (hgamentum mucosum) to the mter- 
condylar portion of the femur (Fig 4, C) 
The alar folds are found on either side of 
the hgamentum mucosum 

The suprapatellar bursa is hned by sjm- 
ovia and commiuucates with the jomt space 
and with the postenor capsule The latter 
consists of two globular-hke bursa struc- 
tures on the postenor aspect of the femoral 
condyles (Fig 4, C) 

The posterior capsule may m turn com- 
mumcate with another out-pouchmg called 
either a pophteal bursa or cyst (22) 
(Baker’s cyst) (Fig 33) 

TECHNIC 

Method of Oxygen Insufflation Oxygen 
is recommended for pneumoarthrography 
because it is qmckly absorbed from the 
knee jomt and is non-imtatmg Eighty 
to 120 c c of oxygen are mjected under 
gentle pressure mto the jomt space after 
the usual antiseptic preparation of the field 
and local infiltration of 2 per cent procaine 
down to the ]omt capsule Surgical asep- 
tic techmc is employed (Fig 2, A and B) 
The mjection is made on the lateral aspect 
of the knee just below the junction of the 
quadneeps tendon with the supenor articu- 
lar margm of the patella (Fig 2, B) The 
patella is displaced laterally to facditate 
the msertion of the needle As the needle 
passes through the capsule an imtial resist- 
ance may be encountered, but if the needle 
IS m proper position, after the first few 
cubic centimeters the injection proceeds 
easily Usually the patient can tell the 
operator that the oxygen is entermg the 
joint The operator, on the other hand 
can usually feel and see the swellmg of the 
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Forced abduction or widening of the 
joint space has been used by a number of 
mvestigators Dittmar (11) used this pro- 
cedure m children or adults where there 
was weakness of the collateral hgaments 
Felsenreich (12) showed subluxation of the 
medial meniscus by forced abduction but 
considered the method rarely of value here, 
though useful m testmg the mtegnty of 
collateral hgaments Nordhemi (13) and 
also Evans (14) showed that forced abduc- 
tion or traction leaves a vacuum providmg 
contrast for the shadow of the semilunar 
cartilage, but after a number of mmutes, 
flmd replaces the vacuum and contrast is 
no longer obtamed This was found to 


imtant effect Negative contrast studies 
he foimd of defimte value 

Cullen and Chance (IS) were apparently 
the first to report pneumoarthrographic 
studies employmg a honzontal x-ray b^m 
in anteroposterior projections of the knee 
In a senes of 22 explored patients, they 
found defimte lesions m 18 We have 
modified their method by plaang the knee 
on a fulcrum so that the weight of the leg 
spreads the uppermost part of the joint 
space where the gas accumulates 

Somerville (19) recently (July 1946) 
supplemented a previous prehminar)" re- 
port (1943) with an analysis of 331 knee 
exammations by au arthrography He 
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Fig 1 Top view of tibial plateau Note especially the synovial reflection 
over the pophteus muscle 




be true for about 70 per cent of cases m 
Evans’ senes with regard to the medial 
meniscus, and for some 6 per cent with 
regard to the lateral memscus In the 
presence of flmd, Nordheim mjected air 
mto the jomt space as an aid to diagnosis, 
bemg thus the first to employ a com- 
bmation of forced abduction or traction 
and air contrast m the knee 

Simon, Hamilton, and Famngton (15) 
reported a senes of 21 cases of traumatic 
knee mjunes exammed with the aid of air 
mjection, from which 28 cartilages were re- 
moved Quamtance (16) pubhshed a 
senes of 50 operated cases and recom- 
mended pneumoarthrogiaphy as valuable 
Hamilton (17), m 1939, reported on tte 
use of both opaque and non-opaque media 
m knee pneumoarthrography and con- 
eluded tiat the use of a positive oouUust 
iud IS not ivairanted in eaeiv of its possible 


employed a curved cassette and obhque 
views of the memsa He also opened the 
partially flexed jomt by forable abduction 
or adduction and applied a firm bandage 
above the knee Two hundred and thirty- 
seven cases came to operation In 211 
(89 per cent) the arthrogram was proved 
to be correct In 16 cases among 21, pre- 
diction of a negative findmg was correct, 
and m 195 cases out of 216 the lesion sub- 
sequently found m the knee was accurately 
diagnosed 

Recently, Blonek and Wolf (20) and 
Hauch (4) have renewed this subject 
Blonek and Wolf used 3 to 5 c c of 35 per 
cent hippuran and 150 to 200 c c of oxj’’- 
gen Hauch used only oxygen, to the 
point of discomfort hlany types of in- 
ternal derangement uere recognized, but 
both senes were small 

McGau and Weekesser (21) eialuated 
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Fig 2 Steps m the technic of oxygen injection and radiographj A The adapter for loading the synnge 
with oxygen is handed to the assistant for connection with the oxygen tanh B The shin is prepared as for any 
surgical procedurennd the knee is draped The patella is pushed laterallj as the needle is inserted near its supenor 
articular marghi C and D Knee spreading device viewed from above (C) and below (D) 


suprapatellar bursa Tbe injection is con- 
tinued to the point of initial discom- 
fort and shght positive pressure m the 
jomt The needle is qmckly withdrawn 
and finger pressure is apphed over the pomt 
of entry for several minutes to seal the 
opemng m the bursa Gentle massage and 
movement of the knee wdU facihtate the 
circulation of the oxygen through the jomt 
Method of X-ray Exannnattoit In order 
to distribute the air m the jomt, and to 
prevent its loculation m the suprapatellar 
bursa, the patient is turned mto the prone 
position and the knee is massaged and 
flexed several times The patient is then 
transported to the \-ray exammmg table 
(14) has indicated that spreading 
the medial jomt space aUows nsuahzation 
of the semilunar cartilages m about 70 per 
cent of cases even without contrast ma- 


tenal m the jomt McGaw and Weckesser 
demonstrated the additional value of oxy- 
gen m the jomt The onginal method of 
spreadmg the jomt was a manual one and 
exposed the x-ray techmcian to unneces- 
sary hazard Several new devices have 
been designed to accomphsh this same re- 
sult by mechanical means Such a dence 
is shown m Figure 2, C and D The ankle 
and thigh are placed m bands, and the 
ankle is moved laterally, and then medially, 
about a block of wood placed along the 
lateral or medial margin of the knee jomt 
(Fig 3) This widens the joint space on 
the opposite side of the block in turn for the 
separate exposures 

In order to obtain a clear visualization 
of the memsa, it is important that the tibial 
plateau be perfectly pierpendicular to the 
film In the average patient, this is 
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IS supported perpendicular to the table top, 
antenor or posterior to the knee, as the 
ease may be 

A fluoroscopic spot-film technic has also 
been employed, and this method may be 
very satisfactory if an adequate film-target 
distance is employed In the average case, 
however, this adjunct is unnecessary 

We feel that the routme exammation 
should mclude both prone and supme stud- 
ies and that other methods need be used 
only as accessories when the routme meth- 
ods fail The radiologist must treat each 
case as an mdividual problem, and check 
aU film s carefully until a diagnostic result 
IS obtamed, if the mjection has been satis- 
factory Occasionally every means at our 
disposal will be necessary In the case 
of a poor mjection, subcutaneous emphy- 
sema, or excessive flmd m the jomt, which 
may mterfere with visualization, one need 
not hesitate to repeat the entire procedure 
on another occasion 

THE NORMAL PNEUMOARTHROGRAM 

The accompanymg figures and diagrams 
(Fig 4, A, B, and C) show the structures of 
the knee as outhned on a normal pneumo- 
arthrogram The structures which can be 
clearly detected are the suprapatellar 
bursa, the infrapatellar fat pad, the 
medial memscus (semilunar cartilage) , 
the lateral memscus, the pophteal bursa 
Structures which can be delineated fairly 
well, but not suflflciently accurately for 
diagnosis, are the S 3 ^l 0 ^^al reflection over 
the pophteus muscle, the crucial hga- 
ments , the articular cartilage covering the 
femoral condyles, tibial condyles and the 
patella, the posterior septum 

A pophteal bursa (Baker s cyst) com- 
municatmg with the posterior jomt space 
IS normally seen m about 13 per cent of 
cases, and apparently may or may not have 
pathological significance, dependmg upon 
whether or not it is subject to inflammation 
or obstruction at its neck Inflatmg this 
bursa mtli oxygen is a defimte aid in its 
surgical excision 

The Suprapatellar Bursa or Pouch The 
suprapatellar bursa is best lasuahzed on 



Fig 4 C Direct lateral view and tracing of knee 
joinL 1 Posterior pouches 2 Posterior septum 
3 SuprapateUar bursa 4 Cartilage of patella 6 
infrapatellar fat pad 6 Ligamentum mucosum 

the lateral projection However, when it 
contains a space-occupying lesion (not 
calcified) such as a synoiuoma, the latter 
may be seen qmte distmctly on the postero- 
antenor projection as well (see p 689) In 
the lateral new, the suprapatellar bursa is 
seen as an ovoid structure above the pa- 
tella, commumcatmg with the rest of the 
jomt The bursa may have one or more 
thm folds passing through it (Fig 5, A) 
or It may be unilocular The floor of the 
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lateral view, 51 kv p , with other factors as 

^^When the usual supine and prone film 
Studies fail to give a sufiSaently acc^te 
Ansuahzatiou of the memsa, exc^^t 
^nsuSStion can usually be obtamed b3 


turning the knee on one side or the other, 
alloinng the OK}'gen to nse to the top, 
spreading the knee in the usual fashion o\ er 
a block which acts as a fulcrum, and direct- 
ing the \-ray beam honzontallj through 
the joint (Fig 3, E and F) The cassette 
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Fie 6 Variations of lateral vieiv A Synovial fold frequcntlj seen in suprapatellar bursa B Somewhat u- 
“ regular but normal suprapatellar bursa 


Dursa may be straight or ha% e a scahoped 
ippearance due to loose areolar extra- 
s^BOVial fat (Fig 5, B) It maj lary m 
3uce considerably m the lateral projection, 
[rom 3 5 by 2 0 cm to 6 0 bj 4 0 cm In 
the postero-antenor (or 
projection this structure wh^ 
appears shghtly mder than the distal end 


of the shaft of the femur over which it is 
projected 

The Iiijrapatdlar Fat Pad The infra- 
patellar fat pad IS seen in the lateral view 
as a somewhat irregular tnangular struc- 
ture (Fig 4, C), whicli maj liaic a double- 
contoured appearance, extending between 
the inferior articular margin of the patella 
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Fig 7 Further variations of normal medial meniscus A A small notch 
along the superior margm of the base of the meniscus B Extraneous air 
shadows overlymg the shadow of the meniscus 


postenor to the antenor margin of the 
tibial plateau "WTien viewed under a 
bnght hght, several rounded portions may 
be seen to be superimposed upon the pos- 
tenor obhque margm of the pad This ap- 
pearance, when marked to the pomt of al- 
most complete obhteration of the antenor 
3 omt air space, is mdicative of hypertrophy, 
chrome inflamm ation, or mterstitial hemor- 
rhage (see p 689) The shadow of the pad 
IS rather homogeneous , when occasionally 
It assumes a speckled appearance, inflam- 
mation is usuall}’’ the cause The pad 
measures, as a rule, about 2 0 by 3 5 cm in 
the lateral view 

The Medial Meniscus The medial 
memscus is clearly demonstrated on all the 
xnews where the medial side of the joint is 
spread Its postenor attachment m the 
^ncmlty of tlie postenor septum is demon- 
strable on the lateral w.ew Its normal ap- 
pearance Aanes considerably, but within 
Le confines of a fairly defimte pattern 
Ss structure as seen on the roentgeno- 
gram IS a profile of its mid-portion It is 
Sngute 0). .ts base iinriy at- 


tached to the medial collateral hgament of 
the knee jomt Its pomted apex (free 
margm) is projected m the jomt space be- 
tween the medial and femoral condyles 
Its free surfaces are perfectly smooth It 
measures 1 0 to 1 5 cm m length and 3 0 
to 5 0 mm at its base Its upper and 
lower surfaces are usually sjonmetncal and 
can be clearly demarcated from adjoining 
structures Normally it has a definitely 
homogeneous density throughout 

The vanous limits of normal are difficult 
to desenbe and can be ascertamed best by 
analyzmg a large group of normal studies 
This has been attempted in the accom- 
panjmg illustrations (Figs 6 and 7) The 
medial coronary (collateral) ligament may 
be partially tom, and j^et the memscus may 
be entirely normal (Fig 6, B) The menis- 
cus may vary in size and may ha\ e a some- 
what undulating supenor margin (Fig 6 
C) , it may be shghtly notched at its base 
mfenorlv (Fig G, D), or supenorly (Fig 
7, A) Extraneous air shadous maj be 
projected over it (Fig 7, B) One must 
haie a clear conception of the normal be- 
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Fig 10 Further variations of the normal lateral meniscus A Irregular 
extraneous air shadows projected over the base of the meniscus shadow B 
Extra articular air shadow projected outside the base of the meniscus 


oblique or transverse Its supenor margin 
may be step-like (Fig 8, A) mstead of 
straight There may be a small notch 
along the infenor margm near the base 
(Fig 8, B) or along the supenor margm 
(Fig 8, D), or both infenorly and super- 
iorly near the base (Fig 9, A) A double- 
contoured appearance may result if more 
of the free edge is seen than m the usual 
transverse section The memscus may 
var}' considerably as to size, but it is seldom 
very short normally (Fig 9, B) 

There are also more confusmg air shad- 
ows on the lateral side of the jomt than are 
found medially (Fig 9, C and D , Fig 10, 
A and B) The popliteus muscle casts its 
shadow here and must be delmeated It 
not infrequently obscures the shadow of the 
free edge of the memscus The usual 
obhque shadow of the memscus frequently 
o\ erlaps the shadmv of the lateral femor^ 
condyle somewhat, but mth good technic 
can be clearlj shown The shadow of the 
lateral memscus is less apt to be as homo- 
geneous as that of the medial memscus 
Despite this great \ ancty of normal ap- 
pearances, our errors mth regard to the 
lateral memscus ha\c been only slightly 


more frequent than with regard to the 
medial This is probably due to the fact 
that minimal changes m the appearance of 
the lateral meniscus are regarded as less 
significant than similar alterations m the 
appearance of the medial 

T)ie Posterior Capsular Pouches The 
postenor capsular pouches are usually 
qmte small with a hnear septum extendmg 
obhquely through them They are bilocular 
and projected dmectly between the pos- 
tenor adjoimng margms of the femoral and 
tibial condyles The over-aU measure- 
ments of the pouches are usually m the 
m(^ty of 2 5 by 1 5 cm We have never 
ad occasion to diagnose abnormahty of 
these structures per se 


^ popmeai Dursa or cyst (Fig 33), when 
present, usuaU}”^ commumcates with the 
supenor locule of the pophteal space bv a 
narrow commumcation up to 1 cm m 
len^ This structure may or may not 

m^lhl" unilocular or 

multilocul^ It vanes considerably m 
size, anjnvhere from 1 cm to 5 or 6 ci m 
diameter It may be ovoid, scalloped or 
spheni^l m shape It occurred in 13 5 per 
cent of all of our cases and is probably 
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Fig 9 Further variations of the norma] lateral meniscus A Small notch 
at both the superior and inferior margms of the base B Short, regular tn 
angular shadow C Obhque extraneous air shadows projected over the 
meniscus shadow D Air shadow at the base of the meniscus 


tliepopliteusmuscIe(Fig 9, D) This men- lateral meniscus are illustrated m Figures 
iscus IS usually more obhque m position, its 8, 9, and 10 It will be noted that there 
base bemg supenor to its free edge It is may be a single or double air shadow at the 
rniallv somewhat longer m profile \new base, or none at all Some of these air 
+B n the medial memscus, and not qmte so shadows are due to subcutaneous emph} - 
^ 1 . contour (Figs S and 9) sema, while other shadows are more diffi- 

^T^e numerous vanations of the normal cult to interpret The memscus may be 
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inflammation or suppuration following an 
mjury (Fig 31) and tumor (synovioma) 
(Fig 32) 

Obliteration manifests itself as partial 
absence of the bursa or a speckled appear- 
ance A certam amount of difl&culty may 
be encoimtered m mjection of the gas, and 
it is noted that the jomt wih take compara- 
tively httle oxygen, as httle as 15 c c m 
one of oiu cases 

The synoviomas we have observed were 
visualized on both the postero-antenor and 
lateral projections as sphencal structures 
about 1 5 cm m diameter These must be 
differentiated from those cases where the 
floor of the bursa appears shghtly elevated 
or scalloped In the latter mstance, there 
is no abnormahty detected m the postero- 
antenor projection, and this is used as the 
differentiatmg feature 
The Infrapatellar Fat Pad As the result 
of inflammation or fibrosis from one cause 
or another, there have been observed m 
the infrapatellar fat pad three general types 
of pathologic change which may be mam- 
fest on the films 

(1) The fat pad may appear larger than 
normal, as indicated by diminished oxygen 
m the infrapatellar region, due either to 
hypertrophy or fibrosis, chrome inflam- 
mation, hematoma, or contusion In such 
mstances, the appearance is that of an en- 
larged, scalloped structure with free frmges 
m the lateral view (Fig 29), and very httle 
oxjfgen appears in the antenor jomt space 
It has been found that not all cases where 
the fat pad appears enlarged on the film 
prove to be abnormal at operation, vice 
versa, not all cases that are found to be ab- 
normal at operation appear so on the film 
It IS hard to assay the accuracy of the 
radiographic diagnosis m these cases, since 
even at operation it is frequently diflflcult 
to determine whetlier or not the structure is 
abnormal In any event, m the great 
majonty of cases, abnormahty of this fat 
pad IS not m itself the major indication for 
artlirotomy 

(2) The fat pad may be tom, ivith loose 
fnnges lynng free in tlie joint space (Fig 



Fig 12 Dislocation-tear of meniscus Actual 
speamen supenmposed on a diagram of the tibial 
plateau and the corresponding roentgenogram Only 
one-half of the meniscus was removed 


(3) A porbon of the fat pad may be ad- 
herent to one of the cartflagmous stmetures 
m the knee jomt as the end-result of m- 
flammabon (Fig 30) This diagnosis can- 
not be made with accuracy from film 
studies alone If the hgamentum mu- 
cosum has a long frmge extendmg far mto 
the antenor jomt space, downward toward 




Abnormahbes of the fat pad are prob- 
ably" of symptomabc significance m many 
cases In several mstances m our senes, 
these were the only findings at operabon 
to explain the pabents’ complamts These 
are usually cases with recurrent synovibs 
and no history of locking or chekmg 
The Abnormal Medial Meniscus Frac- 
tures or tears can occur m any part of the 
medial memscus, hence its abnormal ap- 
pearance IS exbemely vanable (Figs 12- 
15) In the great majonty of cases, how- 
ever, one has htbe difficulty m makmg the 
ffiagnosis, since the abnormal appearances 
fall mto famly defimte patterns Smee 
the limits of normal are not so wide in the 
rase of the medial memscus as m the 
ateral, one can feel more secure in the diag- 
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Fig 11 Companson studies of menisci and appearance of pneumoartiirograins Top vieir of 

memsci and anteropostenor films 

■Without pathological significance, unless it to be associated with crucial tears on 
IS subject to inflammation and its com- several occasions (see p 697), but ordinarj’ 
mumca'bon with the jomt closes off mter- roentgenograms are better in this event 
rmttently A pophteal cyst ■was removed than pneumoarthrograms 
m only 7 out of the 106 cases m which it was Articular Cartilage Coveniig the Femoral, 
noted (6 6 per cent) Tibtal, and Patellar Condyles The car- 

The Pophteus Muscle The pophteus tdage overlymg the femoral, tibial, and 
muscle, covered by a synovial fold, may be patellar condyles can be detected as a thin 
seen on the postero-antenor and antero- layer overlymg the bony substance In 
posterior projections extendmg obhquely the case of the femoral and tibial condyles, 
across the lateral jomt space Its usual this is usually 3 to 4 mm m width, varynng 
measurements on these projections are 1 5 roughly with age The patellar cartilage, 
cm by 5 0 mm Its shadow sometimes seen only on the lateral view, is thicker, the 
overlaps that of the free margm of the thickest portion being the rmd-section, 
lateral meniscus, producmg a confusmg where it may measure as much as 8 mm 
appearance if one is not aware of its pres- We have one word of caution Airshad- 
ence We have not detected any patho- ows may actually interfere mth accurate bony 
logic process m this structure structure msualizatton One should not use 

The Crucial Ligaments The cruaal liga- pneumoarthrograms as a substitute for plain 
ments are usually projected above the roentgenograms of the knee 
tibial spmes m the anteropostenor and 

postero-antenor news We have not been abnorjuil pnetoioarthrogram 

able to ■\nsualire these suffiaently distmctly The Suprapatellar Bursa Tn o types of 

to diagnose tears, although tears have been abnormality have been observed m tlie 
descnbed by others A chip fracture m the suprapatellar bursa obhteration, partial 
vucmity of the tibial spmes has been found or almost complete, usualh the result of 
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Fig 14 Further pathological vanations m the medial meniscus A An 
obvious tear at the base of the meniscus shadow B A notchmg of the supenor 
margin at the base of the meniscus due to an incomplete tear C Notchmg of 
the inferior margin of the base of the memscus due to mcomplcte tear D The 
free margin of the memscus shadow presents a crossed appearance 


blunt (Fig 13, D) There may be a tear margm may show a crossing of fragments 
at the base of the memscus (Fig 14, A) (Fig 14. D), or it may be rounded (Fig 15, 
The memscus may be partially tom along A) There may be a fracture through the 
its supenor attachment (Fig 14, B), or in- base of the memscus shadow (Fig 15, B) 
fenor attaclimcnt (Fig 14, C) The free There are other appearances of the men- 
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Fig 13 Pathological variations in the medial meniscus A The meniscus 
shadow IS fragmented B The meniscus shadow is virtually absent indicating 
a fracture-dislocation of the buchet-handle type C The free edge of the 
meniscus is frajed and shortened D The memscus shadon is short and 
blunt also indicating a buchet handle type of fracture See also Figs 14-10 


osis of medial memscus abnormalities 
'he accompanjmig companson diagram 
L 11) mil proie helpful m ^asualizmg 
bfpatiolog.c changes winch arc demon- 

— appear irag- 


mented as m Figure 13, A Its outlme 
mav be ^’lrtual]y absent due to fracture- 
dislocation of the memscus, as m bucket- 
handle fractures (Fig 13, B) The free 
edge of the memscus may appear frayed 
and shortened (Fig 13, C) or short and 
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Fig 16 Appearance of pneumoarthrogram after removal of the medial 

meniscus 



antenor and anteropostenor projections 
(Figs 20 and 21), or the meniscus may ap- 
pear normal on the one view and defimtely 
abnormal on the other (Fig 20, A and B) 
Frequently, when a memscus appears ques- 
tionable the first tune, a repeat examma- 
tion at a later date will deade the issue 
quite defimtely one way or another (Fig 
22 ) 

As previously mdicated, our most fre- 
quent errors with regard to the medial 
memscus pertain to fractures of the cornua, 
especially when this type of fracture is 
either antenor or postenor Routme 
inews which theorebcally might show these 
fractures do so only if there is a secondary 
irregulanty of the nud-section of the mems- 
cus as well Otherwise, the memscus m 
these mstances appears normal (Fig 34, 
A) Also, as previously mdicated, the 
normal very short blunt memscus simu- 
lates the appearance of the bucket-handle 
type of fracture (Fig 34, C) Fortunately, 
this type of anomaly is rare 

The Abnormal Lateral Memscus As m 
the case of the medial memscus, the ab- 
normal lateral memscus vanes consider- 
ably in appearance Due to the greater 
vanation of the normal, however, and to 
mterfenng shadows, diagnosis of abnormal- 
ity IS more difficult 

The lateral memscus may have irregular, 
serrated margins (Fig 17, A) 

An au shadow at tlie base of the lateral 
meniscus is normal and, for this reason, 
some tears at tlie base of the meniscus will 
be missed WTicn tins air shadow is ab- 


normally wide, however, or mcomplete, es- 
peaally along the mfenor margin of the 
base, it can be presumed to be abnormal, 
usually mdicatmg a tear (Figs 17, B and 
18, A) 

As m the case of the medial memscus, an 
absent or short blunt memscus shadow 
is mdicative of either dislocation-fracture 
(bucket-handle fracture) (Fig 17, C) or 
surgical excision (Fig 22, C and D), and 
the two conditions cannot be distmgmshed 
radiographically The distmction is so 
readily made, however, by history and 
physical exammation that it never pre- 
sents much of a problem Not all bucket- 
handle fractures have this appearance, 
they may assume other abnormal appear- 
ances, as descnbed 








the memscus can also be detected Thesi 
may be vertical, horizontal, or obhqut 
(Figs 17, D and 18, A) 

The diagnosis of cyst of the lateral mems 
cus has been made on five occasions in ou 
senes (Figs IS, B and C) In one of these 
the memscus, m addition to being cystic 
was also fractured (Fig 18, C) In thes< 
cases there is usually a palpable enlarge 
ment at the base of the memscus laterally 
and the radiographic diagnosis of the cysl 
IS often corroborative, however, m one 
case, in an obese patient, the diagnosis wa< 
made radiographically and proved a1 
operation, but could not be made by physi- 
cal examination The appearance is thal 
of a broadening and bulging and general- 
ized enlargement of the base of the mems- 
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Ftg 15 Further pathological vnnations m the medial meniscus A 
Rounded appearance of the free margin of the meniscus indicating fraying 
B Fracture through the base of the meniscus shadow C The free margin 
of the meniscus presents a notched appearance D The supenor margin of 
the meniscus has a step like notched appearance with endtnee of fracture 


Ktcus winch indicate abnormaht}, but the 
exact pathology cannot always be pre- 
Sted The ^penor or infenor margin, or 
both mar appear irregular, jagged, and 
s^teTtFig" 15, D) The apev of the 


meniscus may ha\ e a serrated contour 
(Fig 1 j, C) The meniscus may also ap- 
pear somenhat thinncd-out and shortened 
Occasionalh the tiTie of abnormal ap- 
pearance ml! be dilTercnt on the postcro- 



VoLig 











®"n«cus" 

' ^ and Dj ^^tenor 

OSTRnr».- 


- «iiU JJj 

Tf -AJ^D CHn?vrrv 

to tie r? ^nenmoarff, 

^^adv i-r,^^ and t°^°”dnt7s w ^ 

"^e/ect from th ^^^ond 

tie air if^^' -^onevcr tiins 

4;_ atiadow on^ ’ accenf Tig 

"gf^tcd partide^^^^'^al po3°;'’" tie m. , 

“n,ea„ “ 

-> ^onditjo 




694 


JSADORE MES0H4>r 



2 times of other nnr-f r ^ P'bs 

11 P°rtJOns of thp +u "^sJSandjg 

rell Tins finrfinrr _r than semiiii.^„_ 


of the menT" at ba^ 

cuSi and sometimes of other norf r Bigs j 

m^cusastvell Tins findSig^s°of s°uri:^ ^^mdunar m h 

^ impo^nce, smce it mdicatfs the evtem section ? ‘^er 

of dissecfaon necessary^ extends about ^ °b the ra, 

4 t9r‘'pSs;Lsr * s°; 

P>«e-I,Le (Rs n, 


‘^PUY OP 




Vanients 

^Part 



■^andB rr^^'ffer< 

*t.Us p fnn ‘'^‘•"Cen 

J’'P '■a>.e 

^ ^ar dosp- . 


as 


^axBeot 


696 


Isidore Meschan and W H McGaw 


Decmbtr 1W7 



Fig 20 Differences between anteroposterior and postero-antenor views 
A Anteropostenor view showing normal appearing medial meniscus B 
Postero-antenor view shomng irregular inferior margin C and D Antero 
postenor and postero antenor views showing difference in appearance of 
oblique fracture lines through body of mednl meniscus 


ligaaientous structures 

Rdaxed medial and lateral coronan 
■oUateral) ligaments can be readil) 
jmonstrated because of the sprea mg 


technic (see abnormal medial spread m 
Fig C, B) A fairly accurate basis for the 
diagnosis of relaxation of these ligaments 
can be acliie\ ed 

The findings ivith regard to tom cruaal 
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Table I General Statistics 



April 

April 

Total 


1942-44 

1944-45 

Total pneumo 
arthrograms 

628 

254 

782 (too 0%) 

Operated pneumo- 




arthrogram 

cases* 

230 

85 

316 ( 40 3%) 

Arthrotomies 




without previous 
pneumoarthro- 


6 

40 

grams 

34 


* Forty arthrotonnes were done without previous 
pneumostfthrograms for internal derangements, pa- 
tellar fractures, and removal of foreign b^ies 


ization of the internal structures of the 
]omt We have found that compression 
bandages over the suprapatellar bursa are 
usuahy not necessary, but occasionally en- 
hance the visualization of the memsa It 
IS best to wait, if possible, untd all or most 
of the flmd is out of the jomt before pro- 
ceedmg with the examination The prone 
position m such cases usually yields better 
diagnostic results than the supme (Fig 
23) The lateral position (tube horizontal) 
is also of value m such cases 
The hazy appearance m supme positions 
and the dear visualization m the prone 
furnish an excellent diagnostic cntenon of 
fluid m the jomt In the prone position, 
the fluid flows mto the suprapatellar bursa, 
leanng the jomt space relativdy dear 

STATISTICAL EVALUATION 

General Statistics The penod of ob- 
sen'ation m the senes here reported covers 
the three-year mten^al between April 1942 
and April 1945, mdusive The total num- 
ber of pneumoarthrograms of the knee done 
in this penod was 782 (Table I) In the 
first two-3’'ear penod, 52S were done, and 
in the third year, 254 These two inten'als 
are separated m order to determine more 
accurately the status of the pneumo- 
artlirogram m its more recent stage of de- 
relopment Only those operated cases 
have been studied m nhich pneumoarthro- 
grams w ere made pnor to operation Dur- 
ing tlie first tuo-jear penod, 230 arthroto- 
niics were done on cases which had had 
pneumoarthrograms prcinously, and m the 
th^rd-^ car penod, 85, making a total of 31 5 



Fig 23 Appearance m hydrarthrosis In the an- 
teropostenor view (A) the structures appear blurred 
and indistinct In the postero antenor view (B), the 
fluid shifts to the suprapatellar bursa and the stnictures 
are much more distinct 

operated cases Forty arthrotomies were 
done without previous pneumoarthro- 
grams, a few for mtemal derangement, but 
the majonty for patellar fractures and for 
the removal of loose bodies 

We have arbitrarily divided the surgical 
findmgs at arthrotomy into two types 
(a) a major type, where the designated 
findmg was the most sigmficant or sole 
finding at operation, (fe) a mmor type, 
where the desenbed findmgs were of lesser 
importance and m every case occurred with 
some other findmg classified under the 
major type Arthrotomies were done be- 
cause either the chmeal or radiographic 
findmgs suggested a good prognosis 

In certain cases there were two findmgs 
which were considered of major sigmfi- 
cance Thus, m 10 cases two abnormal 
menisci were found either m the same or 
different knees (Table II) In 4 additional 
cases other miscellaneous findmgs made 
tiio major diagnoses necessar}’’ in each 
instance This is verj’' important surgi- 
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Fig 22 Changes m appearance of medial meniscus shndon iiith the 
passage of time A Superunposed air shadoir — not dcfinitelj abnormal B 
Irregular, fra> ed meniscus shadoir at a later date. C and D Appearance 
after the remoral of latual menisci, simulating fracture-dislocation of the 
bucket handle type 


cases, or 6 9 per cent of the 315 patients 
operated upon m our senes, usually in com- 
bination with memscal fractures, since this 
abnormaht)^ by itself was not considered 
adequate indication for arthrotomy in an 
Arniv hospital It occurred 
with no other demonstrable ab- 

SSLl.”!^no.h4cases,or..P=rcc„. 


FLUID IN THE JOINT SPACE 

In the presence of a hydroarthrosis, as 
much fluid as possible should be removed 
from the knee jomt pnor to owgcn m- 
sufflation At best, hovever, a small 
amount of fluid retention is inentable, and 
this may interfere mth the accurate nsual- 
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Table III Total Incidence of Lesions in Opekated Cases i\ith Pnedmoarthrograms 

(April 1942-April 1046) 



Major 

Fmdings 

Lesser 

Fmdmgs 

Total 

% of 

524 

%of 

315 

Abnormal medial meniscus 

166 

0 

166 

29 8 

I 49 2 

Abnormal lateral meniscus 

63 

0 

63 

12 0 

20 0 

Abnormal fat pad 

32 

66 

97 

1 18 5 

30 8 

Popliteal cyst 

7 

41 

48 

9 1 

15 2 

Loose bodies without osteochondntis 



1 



or chondrosis 

7 

1 

8 

1 6 

2 5 

Osteochondritis dissecans and chon- 






drosis 

39 

41 

80 

16 2 

26 4 

Medial femoral condyle 

(16) 

(21) 

(36) 



Lateral femoral condyle 

(4) 

(6) 

(10) 



Patella 

(20) 

(14) 

(34) 



Generalized 

(2) 

(7) 

(9) 



With loose bodies 

(19) 

(3) 

(22) 



Arthntis 

11 

29 

40 

7 8 

12 7 

Crucial ligament tears 

4 , 

18 

22 

4 2 

7 0 

Miscellaneous 

11 

0 


2 1 

3 5 

Synovioma 

(1) 





Obliterated bursa 






Normals 






Questionable findmgs 

a) 





Total 

329 

195 

624 

100 0 


No cases involved 

316 

168 

316 




Table IV Accuracy of Pneumoarthrograms in Relation to Major Surgical Findings 




April 1942-44 



April 1944-45 



Total 


Classification 

No 

Cases 

No 

Major 

Fmdings 

Per 

cent 

No 

Cases 

No 

Major 

Findings 

Per 

cent 

No 

Cases 

No 

Major 

Fmdmgs 

Per 

cent 

A Diagnosis definitely 
suggested 

127 

134 

56 3 

66 

67 

77 0 

193 

201 

61 1 

3 Diagnosis partially ] 
correct 

22 

23 

9 5 

3 

4 

4 6 

25 

27 

8 2 

Total A + B 

149 

157 

64 8 

69 

71 

81 6 

218 

228 

69 3 

C Unsatisfactory ex- 
aminations 

33 

35 

14 6 

2 

2 

2 3 

35 

37 

11 2 

D Mistaken diagnoses 

48 

60 

20 7 

14* 

14* 

10 1 

62 

64 

19 4 

Total C -h D 

81 

86 

35 2 

16 

16 

18 4 

97 

101 

30 6 

General Totals (A 4- B 
+ C-1- D) 

230 

242 

100 0 

85 

87 

100 0 

316 

329 

99 9 












* Lesion diagnosed on wrong side m o cases making really two more errors than indicated for this period 


per cent) and these would also fall into this 
latter category 

Single miscellaneous findings mcluded 
sjTiovioma , an obliterated suprapatellar 
'^ursa, and one case in which a quesbon- 
3l)le finding of an abnormally loose medial 
meniscus was noted 

It IS interesting to note the following 
lotal incidence of lesions m the knee (mth- 
out regard to whether tliey were considered 
snajor or lesser findings) abnormal fat 
pad, 30 8 per cent, loose bodies without 
ostcochondntis, 2 5 per cent (considered 
major in all but one case) , osteochondnbs 
or chondrosis, 25 4 per cent, artlmtis, 12 7 


per cent, crucial hgament tears, 7 0 per 
cent, pophteal cysts, 15 2 per cent, as pre- 
Mously mdicated More than one patho- 
logic sigmficant change was thus found m 
158 of the 315 cases, or approvimately one- 
half (Table III) 

General Accuracy of the Pneumoarthro- 
grams in Relation to the Diagnosis of the 
Major Surgical Finding (Table IV) We 
have considered the first two-year inteiw^al 
as separate from the third year in order to 
gam some idea of the improvement 
achieved as the result of expenence in mter- 
pretabon and improvements in technic 
The pneumoarthrograms have been dmded 
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Fig 24 Appearance m osteochondntis dissecans O'cygen enters the defect 
in the medial femoral condyle and produces mtensi6cation of the delect The 
medial memscus is also pathologic^ 



Fig 25 Osteochondritis dissecans Slight intensi- 
fication of the defect m the medial femoral condyle by 
the oxygen The medial memscus m this case is normal 


cally and shows the great value of pneumo- 
arthrograms at times, smce it is impossible 
clmically to diagnose a bilateral memscus 
tear m the same knee The procedure also 
aids materially m preventmg the missmg 
of multiple pathologic findings 

In cases of osteochondritis dissecans 
where a fractured memscus was also found, 
the fracture was hsted as the major diag- 
nosis unless the osteochondritis was very 
severe, because, by and large, the pneumo- 
arthrog^am is not necessary for a diagnosis 
of the latter disease 

Thus, m the total 315 cases, because of 
the duphcabon of diagnoses m 14, the total 
number of major pathologic diagnoses was 
329 242 durmg the first two-year mten al 
and S7 m the third year (Table II) 

Incidence of Lesions in Operated Cases 
■unlh Pneumoarthrograms An abnormal 
memscus was found in 21 S cases, 69 2 per 
cent of the total number of major diag- 
noses made (Table III) Abnormal media 
memsa numbered 155, whereas the lateral 


numbered 63, a ratio of approximately 5 to 
2, or 47 1 per cent as against 19 1 per cent 
Chondrosis of the patella and osteo- 
chondritis dissecans were considered major 
diagnoses m 39 cases, or 11 9 per cent 
Loose bodies occurred m 19 of these The 
medial femoral condyle was mvolved in 15, 
the lateral m 4, and there was a chondrosis 
of the patella m 20 The high mcidence of 
patellar chondrosis is sigraficant 

Seven pophteal cysts were operated 
upon, accountmg for only 2 1 per cent of 
the major diagnoses, despite the relatively 
high mcidence of pophteal bursae in 
general 


Table II Case Distributiov of Pathologic 
Diagnoses 



April 

1942--14 

April 

1944-45 

Total 

Total niaior pathologic 

diagnoses 

242 

87 


Total cases 

230 

85 

31o 

Cases with more than one 

major finding 

12 

2 

14 

With abnormal menisci 

9 

) 

10 

With 2 miscellaneous 

abnormalities 

3 

1 

4 


Loose bodies mthout demonstrable 
osteochondritis or chondrosis were con 
sidered major findmgs in 2 1 per cent of 
the cases 

Arthritis (without other derangement) 
was the major finding m 3 3 per cent of the 
senes Crucial hgament tears ucre the 
only finding m 12 per cent, and an 
abnormal fat pad in 9 7 per cent Cases m 
these three categones uere usually treated 
surgically , mth a preoperatii c diagnosis of 
some other ty^ie of internal derangement 
Eight normal knees were operated on (2 4 
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Table III Total Incidence of Lesions in Operated Cases mith Pneumoarthrograms 

(April 1&42-April 1946) 


Abnormal medial meniscus 
Abnormal lateral meniscus 
Abnormal fat pad 
Popliteal cyst 

Loose bodies without osteochondntis 
or chondrosis 

Osteochondntis dissecans and chon- 
drosis 

Medial femoral condyle 
Lateral femoral condyle 
Patella 
Generalized 
With loose bodies 
Arthritis 

Crucial hgament tears 
Miscellaneous 
Synovioma 
Obliterated bursa 
Normals 

Questionable findings 


Major 

Findings 


Total 

No cases involved 


165 

63 

32 

7 


39 

(15) 

(4) 

( 20 ) 

( 2 ) 

(19) 

11 

4 

11 

( 1 ) 

( 8 ) 

( 1 ) 


329 

316 


Lesser 

Findmgs 


0 

0 

65 

41 


41 

( 21 ) 

( 6 ) 

(14) 

s 

29 

18 

0 


195 

168 


Total 


155 

63 

97 

48 

8 

80 

(36) 

( 10 ) 

(34) 

(9) 

( 22 ) 

40 

22 

11 


524 

316 


% of 
524 


29 8 
12 0 
18 5 
9 1 

1 5 

16 2 


7 6 
4 2 
2 1 


100 0 


%of 

315 


49 2 
20 0 
30 8 
16 2 

2 6 

26 4 


12 7 
7 0 
3 6 


Table IV Accuracy of Pneumoarthrograms in Relation to Major Surgical Findings 




April 1942-44 



April 1944—45 



Total 


Classification 

No 

Cases 

No 

Major 

Findings 

Per 

cent 

No 

Cases 

No 

Major 

Findings 

Per 

cent 

No 

Cases 

No 

Major 

Findings 

Per 

cent 

A Diagnosis definitely 

1 


65 3 

66 

67 

77 0 

193 

201 


suggested 

127 

134 

61 1 

B Diagnosis partially 



9 5 



4 6 

26 

27 


correct 

22 

23 

3 

4 

8 2 

Total A + B 

149 

157 

64 8 

69 

71 

81 6 

218 

228 

69 3 

C Unsatisfactory e\- 



14 5 



2 3 




ammations 

33 

36 

2 

2 

36 

37 

11 2 

D Mistaken diagnoses 

48 

50 

20 7 

14* 

14* 

16 1 

62 

64 

19 4 

Total C -f D 

81 

86 

36 2 

16 

16 

18 4 

97 

101 

30 6 

General Totals (A 4- B 










4-C-I-D) 

230 

242 

100 0 

85 

87 

100 0 

316 

329 

99 9 


* Lesion diagnosed on vTong side in t\\ o cases making really two more errors than indicated for this penod 


per cent) and these would also fall into this 
latter category 

Single miscellaneous findings mduded 
a sjTiot loma , an obliterated suprapatellar 
fiursa, and one case in which a question- 
able finding of an abnormally loose medial 
nicmscus was noted 

It IS interesting to note the following 
total incidence of lesions in tlie knee (ivith- 
out regard to uhether they uere considered 
major or lesser findings) abnormal fat 
pad, 30 S per cent , loose bodies inthout 
osteochondntis, 2 3 per cent (considered 
major in all but one case) , osteodiondntis 
or chondrosis, 23 4 per cent, arthntis, 12 7 


per cent, crucial hgament tears, 7 0 per 
cent, pophteal cysts, 15 2 per cent, as pre- 
Auously indicated More than one patho- 
logic significant change was thus found m 
15S of the 315 cases, or approximately one- 
half (Table III) 

Gcueral Accuracy of the Pneumoarthro- 
gravis in Relation to the Diagnosis of the 
Major Surgical Finding (Table IV) We 
have considered the first two-year inten^al 
as separate from the thud year m order to 
gain some idea of the improvement 
achieved as the result of expenence in inter- 
pretation and impro4ements m techmc 
The pneumoarthrograms have been dmded 
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Fig 26 Pathological infrapatellar fat pads The lateral film must fre 
quently be viewed under a bright light to reveal the lesion 



Fig 27 Infrapatellar fat pad frayed with loose fragments 


into four groups In Group A the correct 
diagnosis was definitely suggested , in 
Group B the diagnosis was partially cor- 
rect , in Group C exanunation was unsatis- 
factory due to faulty technic either surgical 
or radiographic, in Group D an erroneous 
or misleading diagnosis was made The 
classification is shghtly diff'erent from that 
of McGaw and Weckesser m that any case 
m which the correct diagnosis was sug- 
gested was included in Group A, whether 
or not the statement was made m a posi- 
tive manner, and any error, of commis- 
sion or omission, nas put m Group D 
In the first two-year mten^al, Group A 
coropnsed 55 3 per cent of the total. Group 
B 9 5 per cent. Group C, 14 5 per cent, and 


Group D, 20 7 per cent In the third year, 
Group A mcreased to 77 per cent. Group B 
diminished to 4 6 per cent, there was a 
marked dunmution m Group C to 2 3 per 
cent, and Group D was reduced to 16 1 per 
cent The reason for the marked diminu- 
tion m Group C was not only an improve- 
ment m radiographic and surgical technic, 
but also a repetition of the entire examina- 
tion when necessary, until a satisfactorj 
result was obtamed Usually a second 
exanunation was sufficient if the first failed 
In one or two cases a third examination v as 
required Technical improvements ac- 
counted to a great extent for the diminu- 
tion m Groups B and C, many of these 
being transferred to Group A 
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Fig 2S Hj'pcrtrophicd fat pads with numerous synovial tags 


The number of defimtely misleading or 
erroneous diagnoses actually dimmished 
relatively slightly It wiil be noted from 
tlie analysis of errors below that these mis- 
taken diagnoses fall to a great extent into 
a fell groups, in which i\e ha\c not as yet 
completeh o\ creome the difficulties in 
amnng at an accurate diagnosis 

It IS to be noted that in the third year 
tile procedure vas b>l 0 per cent accurate 
The o\cr-all accurac\ for tlie three-vear 


period is not nearly so good Group A, 
611 per cent, Group B, S 2 per cent 

Group C, 11 2 per cent, Group D, 19 4 per 
cent ^ 

Rclatwe Accuracy of Chmeal Exmmna- 
iion W^thoul Reference to Radwgrapinc 
Studies (Table V) For analyzing tte 

cSos'Zl the clinical diagnoses^ the 
cases are ffivided into five groups In 

t^af/ typicaf of im 

temal derangement mjury with swelhng. 
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Table V Accuracy of Clinical EYAsnNATiON Alone in Relation to Major Surgical Findings 



April 1942-44 

April 1914—45 

1 Total 

Classification 

No 

Cases 

No 

Major 

Findings 

Per 

Cent 

No 

Cases 

No 

Major 

Findings 

Per 

Cent 

No 

Cases 

Xo 

Major 

Findings 

Pei 

Cent 

A Diagnosis definitely 






1 




suggested 

106 

111 

45 9 

44 

46 

62 9 

160 

167 

47 7 

B Diagnosis partially 









suggested 

56 

59 

24 4 

19 

19 

21 8 

75 

78 

23 7 

TotalA -f- B 

162 

170 

70 3 

63 

66 

74 7 

225 

235 

71 4 

C Diagnosis not evident I 

13 

16 

6 6 

3 

3 

3 4 

16 

19 

5 S 

D De&utely misleading ] 

34 

35 

14 6 

12 

12 

13 8 

1 46 

47 

14 3 

Total C + D i 

47 

51 

21 1 

16 

16 

17 2 

! 62 

66 

20 1 

E Data Poor | 

21 

21 

8 6 

7 

7 

8 0 

28 

28 

8 5 

General Totals (A 










B C + D -f- E) 

230 

242 

100 0 

86 

87 

99 9 

315 

329 

100 0 


Table W Accuraci of Coubined Data (Clinical and Pnebmoarthrogkaphic) 




April 1942-44 

1 April 1944-45 

j Total 


Classification 

No 

Cases 

No 

Major 

Findings 

Per 

Cent 

No 

Cases 

No 

Major 

Findings 

Per 

Cent 

No 

Cases 

No 

Major 

Findings 

Per 

Cent 

1 

Diagnosis suggested 
by both 

95 

101 

41 7 

63 

65 

63 2 

148 

156 

47 4 

2 

Both misleading or 
poor 

14 

16 

6 2 

6 

6 

6 9 

20 

21 

6 4 

3 

Pneumoarthrograms 
accurate, clmical 








46 

14 0 


studies not 

35 

37 

16 3 

9 

9 

10 3 

' 44 

4 

Clinical studies ac- 
curate pneuraoarth 
rograms not 

66 

68 

28 1 

10 

10 

11 6 

75 

78 

23 7 

5 

Pneumoarthrograms 
accurate clinical 






8 0 

26 

26 

7 9 


data inadequate 

19 

19 

7 8 

1 7 

7 

Total Combined Data 







293 

300 

93 0 


Accurate 

214 

225 

92 9 

79 

81 

93 0 

6 

Pneumoarthrograms 
misleading clinical 
data inadequate 

1 

2 

2 

0 8 

0 

0 

0 0 

2 

2 

0 0 

Total j 

230 

242 

99 9 

85 

87 

99 9 

315 

329 

100 0 


pam, localized tenderness over the joint, 
locking, catching or chcking of the joint, 
with much disabihty In Group B the 
findings were fairly suggestive of internal 
derangement there was no historj’' of lock- 
mg, catching, or chckmg, otherwise the 
same as Group A In Group C the find- 
mgs were indefimte — swelhng, pain, dis- 
abihty, m Group D the findings were mis- 
leading, and in Group E the chmcal data 
were inadequate (S 5 per cent of the cases) 
It IS to be noted that an accurate diag- 
nosis IS usuaUy not so readily made on 
chmcal grounds alone, without radio- 
graphic assistance, and frequ^th 
hmited to “mtemal derangement 


IS 


The accuracy of the climcal examination 
alone is indicated by the foUowmg per- 
centages Group A, 47 7 per cent, Group 
B, 23 7 per cent. Group C, 5 S per cent. 
Group D, 14 3 per cent The total for 
Groups A and B was 714 per cent and for 
Groups C and D 20 1 per cent This is 
exclusive of the S 5 per cent for which the 
chmcal data nere inadequate The per- 
centages for the first tv o-year mtcn al and 
the third y ear agree \ erv closely 
Accuracy of Cluneal Exavunalion and 
Pneumoarlhragram Considered Together 
(Table VI) For this analysis the cases 
are dmded into the folloning groups 
Group 1, in vhich botli the clinical diag- 
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Tig 30 Tat pad adherent to the bbial plateau 


nosis and the pneumoarthrograms were 
accurate, Group 2, in which both were 
inaccurate, Group 3, in which the pneu- 
moarthrograms were entirely or partially 
correct while the clinical diagnosis was 
misleading. Group 4, in uhich tlie chnical 
diagnosis iias accurate but the pneumo- 
arthrograms were misleading or erroneous 
or unsatisfactory , Group 5, in which the 
pneumoarthrograms w ere citlier entirely or 
parball) correct, but the clinical data were 
inadequate 

The pncumoartlirograms and the clinical 
diagnosis were equally accurate m 41 7 per 
cent of the cases seen m the first tw'o-vear 




lu LUG zmra 

percentage of 47 4 per 
cent The diagnoses were equally errone- 
ous in 6 2 per cent dunng the first two years 
and 6 9 per cent in the third year, an o^^ 
all percentage of 6 4 per cent The chmeal 

arthro^ams were not in 28 1 per cent in the 
^ and m 11 5 per cent 

tho 1 1 ^ reverse was true (7 e 

the chmeal diagnosis was maccurate and 
the pneumoarthrograms accurate) m 1 5 e 

per cent dunng the fimt tno 

10 3 per cent m the third,. ear Jnov’er alt 
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Table Anti Anal-v sis of Errors 


Type of Error 

Medial 

Meniscus 

Lateral 

Meniscus 

Total 

Errors of commission 

16 

8 

23 

Apnl 1942-44 

( 8) 


April 1944—46 

(7) 

(3) 


Errors of omission 

S3 

10 

43 

April 1942-44 

(30) 

(71 

April 1944^5 

( 3) 

(3) 


Total 

48 

18 

66* 


* Wrong side diagnosed in two cases 


Table VIII Major Errors 
Type of Error 
Errors with osteochon- 


dntis 

4 

5 

9 

Anomalously short men- 
iscus considered bucket- 
handle fracture 

1 

3 

4 

Tip fracture (cornua) not 
shown on films 

15 

0 

16 

Medial memscus 

Lateral meniscus 

Total 

"(ii 

20 

8 

28 


figure of 14 per cent It is very significant 
that in the third year either the clinical 
diagnosis or the pneumoarthrogram was of 
value where the other was not in approxi- 
mately an equal number of cases, and m 
addition, the pneumoarthrogram was of 
value m 8 per cent of the cases where 
dimcal data were madequate for analysis 
Analysts of Errors tn Dtagnosts (Tables 
VII and VIII) There were a tottd of 66 
errors m 64 cases, the duphcation occurrmg 
where the lesion was diagnosed on the 
wrong side, thus mvolvmg both an error of 
commission and omission There were 23 
errors of commission, 15 m the medial 
memscus and 8 m the lateral There was 
no significant difference m this group be- 
tween errors made m the third year and m 


the first two-year period There were 43 
errors of omission, 33 mvolvmg the medial 
and 10 the lateral memscus In this case 
the difference between the first two-year 
inten'al and the third year is sigmficant 
There lAere 30 errors of omission with re- 
gard to the medial memscus m the imtial 
two-year penod, whereas there uere only 


3 in the third 

In the third year there were 10 errors of 
:on.m,ss,on, and C of ot^ton, 
in the first two-year penod there were H 



Fig 31 Obliterated suprapatellar bursa as the rc 
suit of previous injury Note the healed fractures of 
the patella 


errors of commission and 37 of omission 
Considermg these results m the hght of 230 
exammations in the first two-year interval 
as agamst 85 m the third year, there was an 
over-all improvement m accuracy in the 
third year, but the relative numbers of 
errors of comnussion actually increased in 
the third year The great improvement 
came m avoidmg errors of ormssion 

For the entire three-year penod, 48 of 
the errors mvolved the medial meniscus, 
and IS the lateral This gives approxi- 
mately the same ratio for errors as for the 
madence of lesions at the two sites In 
the first two years 38 errors involved the 
medial and 12 the lateral memscus, whereas 
m the third year 10 mvolved the medial and 
6 the lateral 

Approximately 23 per cent of all errors 
were due to cornu fractures of a memscus 
which were not shown on the films All 
of these errors were made m the first two- 
year penod, and all but two of them were 
m relation to the medial meniscus Ap- 
proximately 14 per cent of all of the errors 
w'ere m cases nhich also had osteochon- 
dntis of one type or another It has been 
our ex-penence that confusing air shadows 
are not infrequent m cases of osteochon- 
dntis dissecans An anomalously short 
meniscus simulating the bucket-handle 
tiTie of fracture caused four of the errors, 
but fortunately this is an unusual occur- 
rence 
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patellar bur'll 


general analasis or statistics 

Abnormalities of the lateral meniscus 
and medial meniscus are found in a ratio of 



Fig 33 Popliteal cyst (bursa) The communica- 
tion between the posterior pouch and the cyst is well 
visualized 

approximately 2 to 5 and together account 
for two-thirds of the major lesions m in- 
ternal derangements of the knee jomt 
An abnormal fat pad is foimd m some- 
what less than one-third of the cases In 
a few of these the fat pad was tom, or loose 
bits were free in the jomt, or the pad was 
adherent to one of the cartilaginous struc- 
tures In these few cases abnormahty of 
the fat pad can probably truly be called a 
major pathologic change Othenvise, fat 
pad abnormahties are usually secondary to 
some other pathologic process in the joint 
About one-quarter of the patients had 
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Fig 34 Analysis of erroneous diagnoses A Fractured antenor or pos 
tenor cornua not indicated on the films B Osteochondntis dissecans with 
unusual extraneous shadows superimposed over the meniscus C Anomalously 
short meniscus otherwise normal simulating an absent meniscus or disloca- 
tion tear of the meniscus (bucket handle fracture) 


either osteochondritis dissecans or chon- 
drosis of the patella This frequency is ap- 
proximately one-half that of medial menis- 
cus lesions, and 5 per cent greater than the 
madence of abnormahties of the lateral 
memscus About one-quarter of the cases 
with osteochondntis or chondrosis also had 
loose bodies m the jomt, m about one-half 
there were other major pathologic changes 
m the knee joint, such as a fractured mems- 
cus The relatnely high madence of 
cliondrosis of the patella is noteworthy 
Its frequency was almost equal to that of 
osteochondntis of the medial femoral con- 
dyle alone, and it i\as not i^requenth 
aLaated mth a loose body P am radio- 
graphs of the knee are probably just as 


valuable as pneumoarthrograms m the 
diagnosis of tins abnormality 

Cornu fractures of a memscus, espeaally 
the medial, are very difficult to diagnose 
and may escape detection These ac- 
counted for approximately one-quarter of 
all our errors of the past three years 
Many of the errors of omission of tlie first 
two-year interv al have now been corrected 
ivith improved techmc Actually errors 
of commission are now the greater problem, 
whereas previously the reverse was true 
Our greatest improvement m diagnosis in 
the past three j^ears has been m taking 
pneumoarthrographic studies out of the 
unsatisfactory group from a technical 
standpoint (Group C) and placing these in 
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a diagnostic group The relative percent- 
age of errors has diminished only from 20 7 
to 16 1 per cent 

In its present stage of development, the 
pneumoarthrogram is approximately SO 
per cent accurate We believe that the 
chmcal examination at best is approxi- 
mately 70 per cent accurate Thus the 
pneumoarthrogram has acJneved a greater 
accuracy than the chmcal exammatwn 
Moreover, m the case of the pneumoarthro- 
gram, the type and completeness of the 
lesion can be more accurately predicted 
This more complete information is espe- 
cially valuable when both the medial and 
the lateral memsci are mvolved m the same 
knee Both abnormalities can thereafter 
be corrected at the same time, a condition 
not very hkely without the assistance of 
pneumoarthrography 

It IS also highly sigmficant that the 
pneumoarthrogram and chmcal examina- 
bon are frequently complementary and 
permit a greater accuracy when employed 
together Frequently, the pneumoarthro- 
gram is accurate where the cluneal ex- 
amination is not, and vice versa, so that 
when one arrives at a diagnosis both chm- 
cally and radiographically, a very high degree 
of accuracy is achieved, probably m the 
neighborhood of 90 per cent As in all phases 
of diagnostic medicme, the chmcal and the 
radiographic pictures must ultimately be 
viewed together in order to obtain the 
most accurate diagnosis 

SUMMARY 

1 A techmc for pneumoarthrography 
of the knee, employing a speaal deince for 
spreading the knee joint, is described 

2 The normal pneumoarthrogram is 
discussed, and its various normal appear- 
ances are illustrated 

3 The abnormal pneumoarthrogram is 
discussed, and its \ anous pathological ap- 
pearances are illustrated 

4 The pneumoarthrogram is of special 
1 alue in the diagnosis of abnormal menisa, 
fat pads, and bursae riicse cases account 
for ON cr t\\ o-tliirds of the major lesions in 
itilomnl fir ntUTCUlClllS of tllC kneC JOlllt 


5 In other causes of internal derange- 
ment of the knee, the plam radiographs are 
usually of equal value for diagnosis Oxy- 
gen contrast is not as a rule necessary for 
the diagnosis of osteochondritis dissecans 
or chondrosis of the patella 

6 Pophteal bursae are probably seldom 
of pathologic significance They occurred 
m 13 5 per cent of the present senes 

7 The pneumoarthrogram was found 
to be 81 6 per cent accurate It is esti- 
mated that the chmcal exarmnation alone 

15 about 70 per cent accurate, and fre- 
quently the exact nature of the lesion 
cannot be diagnosed The pneumoarthro- 
gram has thus proved its value as an ex- 
cellent diagnostic measure When the 
pneumoarthrogram and the chmcal ex- 
ammation are considered together, it is 
found that they are equally good m 47 4 
per cent of the cases, and supplement one 
another m 37 7 per cent of the cases With 
their combined use, a 90 per cent accuracy 
can probably be achieved 

8 The errors made have been analyzed 
and compared for the first two years of this 
three-year study and the third year In 
the third year the percentage of erroneous 
diagnoses dimimshed from 20 7 per cent to 

16 1 per cent The greatest improvement 
was made in reducing the unsatisfactory 
exaimnations and partially correct ex- 
aimnations from 24 per cent to 6 9 per 
cent, thus mcreasmg the percentage of 
accurate diagnoses from o5 3 per cent to 
77 per cent 

9 We have found pneumoarthrography 
of the knee jomt to be without nsk and 
now pracbee it roubnely m all cases of 
suspected internal derangement 
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SUMARIO 


Nueva Nemnoartrograffa de la RodiHa con su Valuacidn en 315 Casos 


La t^cnica descnta utiliza para la neumo- 
gonartrografia un artefacto espeaal que 
distiende la rodiUa El tobiUo y el muslo 
se colocan en fayas o abrazaderas, mo- 
vi6ndose el pnmero haaa un lado y luego 
hacia el medio en un bloque de madera 
colocado a lo largo del punto de ongen 
lateral o medial de la articulaabn, lo cual 
ensancha el espaao articular del lado 
opuesto del bloque en tumo para las dis- 
tmtas e.\posiaones Cuando las peliculas 
comentes en las posiaones dorsal y prona 
no facibtan ima visualizaadn sufiaente- 
mente exacta de los memscos, se voltea la 
rodilla para un lado u otro, dejando que se 
eleve el oxigeno myectado, se extiende la 
rodilla sobre un bloque que sin^e de punto 
de apoyo, y se asiesta el haz de rayos X 
honzontalmente a traves de la articulaadn 
Los grabados y diagramas adjuntos rete- 
lan los haUazgos norraales y anormales cn 
los vanos tejidos de la roddia 

Este procedmnento ha sido empleado en 


315 casos operados subsiguientemente y 
en los que se basa la comumcacidn actual 
El neumoartrograma resultd de valor 
deadido en el diagndstico de anomalias de 
los memscos, acumulaaones de tejido 
adiposo y bolsas, que comprenden mds de 
dos terceras partes de las grandes lesiones 
en los trastomos mtemos de la rodilla 
En los debidos a otras causas, las peliculas 
comentes suelen resultar de igual valor 
diagndstico Por regia general, no se ne- 
cesita el contraste con ovigeno para el 
diagndstico de la osteocondntis disecante 
o condrosis de la rdtula Pueden descu- 
bnrse tambidn las bolsas popliteas, pero 
probablemente rara vez poseen impor- 
tancia patoldgica 

En la sene descnta, las neumoartro- 
graffas mostraron una exactitud aproxi- 
mada de SO por ciento, coraparado con 70 
por ciento para los estudios clmicos aunque 
los ultimos frecucntemente no ret cJaron la 
naturaleza exacta de la lesidn Las dos 
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dases de uxamen resultaron igualmente 
buenas en 47 4 por aento de la sene y se 
complementaron mutuamente en 37 7 por 
aento, en tanto que, combmadas, alcan- 
zaron una exactitud de 90 por aento 
El porcentaje de errores radioldgicos en el 
diagn6sticobaj6 de 20 7 en los pmneros dos 
afios en este estudio tnenal a 16 1 en el 


tercer ano El mayor adelanto consistid 
en rebajar la proporadn de exdmenes poco 
satisfactonos y paraalmente correctos de 
24 por aento a 6 9 por aento, haaendo 
subH asi el porcentaje de diagndsticos 
exactos de 55 3 a 77 

No se ban observado complicaaones con 
el procedimiento, el cual parece mocuo 





Dissecting (Intramural) Pliaiyngo-Esopliageal Diverticulum' 

ABRAHAM MELAMED, M D ,* and LYNN J WALKER, M.D 
Milwaukee, Wis 


A DISSECTING pharyngo-esophageal di- 
verticulum has, to the best of our 
knowledge, never been reported m the 
hterature The roentgen signs of such a 
dissectmg form of pulsion diverticulum 
are charactensbc and permit of a preopera- 
tive diagnosis, once the pathological possi- 
bihty of such a lesion is estabhshed 

The intramural pharyngo-esophageal di- 
verticulum m the case to be recorded here 
was situated posteriorly between the mu- 
cosa and musculans of the esophagus 
The roentgen appearance and character- 
istics of such a lesion can quite readily be 
surmised Although there are pomts of 
smulanty between the intramural and 
extramural forms, one can easily differen- 
tiate one from the other It is hoped that 
the descnption of our findmgs will lead to 
the discovery of more such forms of 
pharyngo-esophageal diverticulum before 
surgical extirpation is attempted Our 
patient would have been spared some 
anxious and dangerous moments had the 
roentgen features been fully appreaated 
and a correct preoperative diagnosis been 
made 

CASE REPORT 

R K a bo 3 of 15, in September 1945 told his 
step father, a ph^-siaan that he bad been having 
difficult! in swallowing for about one month He 
encountered more difficult! with solid foods than 
with semisohds or fluids With the latter two, re 
peated swallowing would serve to relieve the dis- 
comfort but meat and similar solids would 'get 
caught and it would be necessarj to "cough them 
up before relief was obtained The patient noticed 
no swelling of the neck following the intake of food 
fluid or solid He had lost no weight 

For vears the patient had been m the habit of 
swallowing his food after ven little mastication 
He had had mumps and measles during earh child- 
hood His father died at Uie age of thirtv -nine aftcr 


a "heart attack ’ His mother is living and wdt, 
except for attacks of migraine headaches There are 
no brothers or sisters 

The patient was tall and thm, G feet 2 inches in 
height and weighing approvimatel! 1651b Evaffli 
nation of the head was essentiall} negative The 
neck was extremel} long but no swelling or Ijaiph 
adenopathy was found No abnormahties were dis 
covered in the chest, abdomen, or extremities 

The blood Wassennann test was reported as nega 
tive The red blood cell count was 5,100 000, the 
white blood cell count S,20Q, with a normal differen 
tial count The sedimentation rate was normal and 
urmaljcsis disclosed no abnormahties 

Roentgen examination of the upper gastro mles 
tinal tract with the aid of a banum meal on Sept 
29, 1945, disclosed a diverticulum m the lower cer 
vical region No obstruction or dilatation was 
observed The diverticulum arose at about the 
level of the Gth or 7th cervical vertebra, was situated 
postenorly, and could not be separated from the 
esophagus proper at any tune dunng examination 
After the ingestion of approximate]! half a glass of 
banum muxture the diverticulum attained a size of 
approximate!} 2 X 5 cm (Fig 1) A sphincter like 
configuration of the diverticular neck was observed 
(arrow) There was a peculiar “liftmg of the di 
vrerticulura when the patient was asked to swallow 
without further admmistration of the banum svdfatc 
mixture, and with ever} such swallow, whether he 
wras m the upnght or recumbent pmsition, the diver 
ticulum dimmished m size After several such 
‘blank ' swallows it measured no more than 1 6 
cm m diameter (Fig 2) The diverticulum was 
“lost* m the lateral view (Fig 3) A close relation- 
ship between the banum filled esophagus and di 
verticulum was maintained in the anteropostenor 
and oblique positions but in the lateral new the 
div'erbciilum seemed to disappear The roentgen 
diagnosis was pharvugo-esophagcal diverticulum, 
but the unusual features described abov e could not 
be accounted for satisfactonh It was thought pos 
sible that the diverticulum iias situated slightl} to 
one side of the mid line and therefore overlapped 
the opaofied esophagus in the lateral view The 
‘ contraction phenomenon was to sav the least, 
puzzling The onlv explanation offered iras that the 
capaatv of the div erticulum might hav e been limited 
bv the close approximation of the cervical structures 
in the bov s long narrow neck 


1 From the Department of Radiology, Evangelical Deaconess Hospital Milivaukcc V is Accepted for pubh- 
“i'Dii«tOT“Dep:^'“t of RadioIogv.Evimgdical Deaconess Hospital M.hvaukcc Vis. 
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Fig 1 Right antenor oblique projection of 
pnaryngo-^ophageal diverticulum opacified unme- 
diately after swaBovring 4 ounces of a banum mixture 
The diverticulum never attamed a sue larger than 2X6 
cm Note sphincter like outline (arrou) at the ongm 
of the diverticulum 


The patient was taken to the Mayo Clinic, where 
the diagnosis of pharyngo-esophageal diverticulum 
was confirmed and surgers' was performed on June 
13, 1946 The surgical findings and pathological 
findings as submitted b\ Dr Howard K Gray are as 
follow s 

“E\f)osure through an incision which was made 
along the poslenor border of the sternocleidomastoid 
on the left revealed a ver\’ deeph situated esophagus 
There was almost complete mobilization of theesoph 
ngus well into the mednstinum and there was no 
cndcncc of an extra -esophageal di4erticulum A 
longitudinal incision was made in the left lateral wall 
of the esophagus approximatch 6-7 cm in length, 
and on the posterior wall of the esophagus just op 
posite the cncoid level was an esophageal pouch 
which emptied readih , admitting the index finger 
and extending for approximatch 2 i to 3 cm pos- 
tenorh under the inusculans This mucosal pouch 
w-as turned inside out and excised suturing the base 
of tlie pouch watli one continuous suture of silk 
The longitudinal opening in the esophagus was then 
closed with multiple interrupted sutures of sfik and 
reinforced In utenipts to patch oxer this area the 
remaimng iiorlion of the musailans In order to 
obtain cxjiosurc the steniocleidoinastoid muscle 
was cut in Its mid portion and in closing, the two 
ends of this imisclc were brought togctlicr with mul- 


tiple interrupted mattress sutures of chromic catgut 
Two Penrose drams were left in the wound, one 
down mto the mediastinum and one up to the margm 
of the opening m the esophagus A Rehfuss tube 
was placed in the stomach at the time of the opera- 
tion and should be left in place for at least a week 

‘‘The pathologists reported a pharyngo-esophageal 
diverticulum ” 

Course FoUowmg surgery, several serious compli- 
cations arose A marked degree of tracheal ob- 
struction, due to edema, developed secondary to the 



Fig 2 
blank ’ 


Reduction m size of diverticulum after 
swaUoinng, patient still m upnght posiUon 


emergenej tracheotomy 

was pi^ormed one daj following the operation 
^on af erward collapse of tl.e nght lung occurred 
Thereafter, wnth acUve sxTnptomatic treatment the 
patient iriadc an uneventful recovery 
follow-up Record Postoperatn e roentgen exami- 
nation of the esophagus at the Max o Clinic rex ealed 
no abnormahtx in the pharxmgo-csophageal area 
nnH ^6 dismissed approximate!} five 

and a half weeks following admission Before his 
di^harge plastic repair of the eerxical and trache! 

Keloid formation m 
the operative and tracheotomx scars was sub 

"'th excellent 


COMMENT 


Diverticula of the esophagus 
desenbed as either of pulsion 


are usually 
or tracbon 
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Fig 3 Lateral projection of banum-filled esophagus 
and diverticulmn during the act of swallowing Note 
supenmposition of the opacified diverticuluni and 
esophagus proper The pinform shadow of greater 
density (outlined by arrows) represents the filled intra- 
mural dn’erticulum 


type, but Templeton (5) considers a third 
class, namely, fimctional diverticula On 
the basis of our expenence, we have sub- 
divided the pharyngo-esophageal pulsion 
diverticula mto two categones (1) mtra- 
mural or dissectmg, (2) extramural or 
extra-esophageal The classification is as 
follows 


I 

II 

III 


Functional diverticula 
Traction diverticula 
Pulsion diverticula 
A Pharyngo-esophageal 

1 E\tra-esophageal or extramural 

2 Dissecting or intramural 

B Supradiaphragmabc or "epiphrenial 


It IS beyond the scope of this paper to 
consider m detail the pulsion and traction 
types of esophageal diverticula They are 
discussed by many authors, mcluding 
Kulxnn (1), Lahey (2), Melted and 
Zimmerman (3), Pancoast ct al (4), and 
Templeton (5) It will suffice to recall a 
few estabhshed facts as to pharjmgo- 


esophageal diverticula These diverticula 
anse at about the level of the 6th cemcal 
vertebra below the level of the cncoid 
cartilage The outer muscular layer of the 
esophagus consists of longitudinal fibers, 
while the inner layer is compnsed of 
circular fibers Hermation of pharyngo 
esophageal diverticula ordmanly occurs 
through a V-shaped gap postenorly, where 
the longitudmal fibers divide at the ceph- 
alad end of the esophagus These diver- 
ticula, for unexplamed reasons, are seen 
most frequently on the left side (1, 4) 
Pharyngo-esophageal diverticula occur 
chiefly m rmddle-aged persons, and symp- 
toms have usually been present for many 
years before medical advice is sought 
Our patient was unusually young, probably 
one of the youngest on record The etiol- 
ogy of the dissectmg form of pharyngo 
esophageal diverticulum which he dis 
played has not been ascertamed, but the 
evidence seems to point to a developmental 
abnormahty Probably a sac or fold was 
present from birth and was slowly enlarged 
and/or opened when traumatized by un- 
usually large boluses of food From the 
time of onset of symptoms to the tune of 
surgery — a period of ten months — the 
S3Tnptoms were identical and did not m- 
crease m seventy Nor was there any 
appreaable change m the size and shape of 
the diverticulum durmg the mterval be- 
tween roentgen exammations — approxi- 
mately nme months At the tune of sur- 
gery it was impossible to demonstrate any 
thmnmg of the wall of the diverticulum at 
any one pomt 

Previous mention m this paper has been 
made of the tendency of the diverticulum 
to empty after repeated “blank” swallow- 
ing The reason for this is qmte evident 
when one reahzes that the sac lay entirely 
mside the muscular layer It is purely 
conjectural to envisage w’hat might have 
occurred had the patient been allowed to go 
untreated for a number of years Would 
the dll erticulum have remained stationary 
in size ^ Would it have increased in size by 
dissecting further between the mucosal 
and muscular layers, or would it e\ entually 
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have herniated through the muscular wall 
postenorly and assumed the usual appear- 
ance of a pharyngo-esophageal diverticu- 
Imn? Does the dissectmg type of di- 
verticulum represent an "aborted” form 
of the ordmary pharyngo-esophageal di- 
verticulum, the momentarily weakened 
muscular wall havmg regamed its mtegnty, 
forcmg the sac down between the mucosa 
and musculans mstead of leadmg to pos- 
tenor hermation^ These questions are 
left unanswered pendmg the discovery of 
more such cases, more pertment etiological 
facts, common denommators, etc 
The requirements and details of complete 
roentgen exammation of the esophagus 
have been reviewed by Templeton (5), 
Melamed and Zimmerman (3), and others 
In our case the roentgen signs were identi- 
cal whether the patient was examined m 
the upright or recumbent position In the 
hght of the established pathology and con- 
ception of pharyngo-esophageal divertic- 
ula, the observation of emptymg of the 
diverticulum with the patient upnght was 
most disturbmg and mcomprehensible 
The contraction of the esophagus around 
the diverticulum actually expressed the 
contents of the sac, thereby reducmg the 
size of the diverticulum The diverticulum 
appeared to nse or be “hfted” durmg de- 
glutition due to evacuation, the contracting 
esophagus expelling the contents of the m- 
tramural sac The extramural type con- 
tains no muscular tissue, is mcapable of 
contraction, and empties only when the 
patient is placed in a position in which the 
fundus of the diverticulum is brought 
above the level of the diverticular neck 
Such extra-esophageal diverticula become 
distended while the patient is m the up- 
nght position and are usually larger than 
the one in our patient The extramural 
form usually occurs on the left side (1, 4) 
The intramural diverticulum in our pa- 
tient occurred in the mid-line postenorly, 
and a splimctcr-like configuration of the 
dncrticular neck (Fig 1) was noted In 
retrospect, on close inspection of the lateral 
projection, a pinform shadow of relatircly 
greater density (arrons) tlian tlie banum- 


fiUed esophagus proper can be found 
Very close scrutmy of the lateral projection 
IS mandatory m every case of pharyngo- 
esophageal diverticulum 

SUMMARY 

A dissectmg form of pharyngo-esopha- 
geal diverticulxim is desenbed m a 15- 
year-old boy Symptoms were present for 
only one month pnor to the first roentgen 
exammation and surgical extirpation was 
performed rune months later 

The roentgen signs of the mtramural 
pharyngo-esophageal diverticulum m this 
patient were as follows (1) opacification 
and emptymg of the diverticulum durmg 
exammation m the upnght position , (2) an 
apparent elevation or "hftmg” of the di- 
verticulum durmg deglutition, due to ex- 
pulsion of its contents by the surroundmg 
and contractmg esophageal musculature, 
(3) ongm m the mid-lme postenorly, (4) 
obscuration or “disappearance” of Ihe 
opaafied diverticulum m the lateral view, 
due to supenmposition of the opaque 
shadows of the diverticulum and esophagus 
proper 

If all dissectmg pharyngo-esophageal di- 
verticula occur m the mid-lme postenorly, 
one can easily appreciate the mdispensa- 
bihty of the lateral view of the opacified 
esophagus and diverticulum m order to re- 
veal the location of the pouch Close 
scrutmy and careful analysis of the relative 
densities on the lateral esophagram are 
necessary if one is to determine the true 
nature of the diverticulum — either mtra- 
mural or extramural 

425 E Wsconsin Ave 
Milwaukee 2, WTs 
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SUMARIO 

DiverticHlo Faimgo-EsoMgico Disecante Intramural 


Describese tm divertlculo fanngo-esofd- 
gico disecante en un mno de 15 anos S6- 
lo habia habido sintomas desde un mes 
antes del pnmer examen roentgenoldgico y 
la extirpaadn quuiirgica se realizd nueve 
meses despu^ 

En este paaente los signos radioldgicos 
fueron los siguientes (1) opaadad y vaaa- 
miento del divertlculo durante la deglucidn, 
(2) “elevaadn” del diafragma durante la 
degluadu con disminuadn de tamano del 
divertlculo despuds de contraerse el es6- 
fago alrededor del saco, (3) ongen detrds 
de la Hnea media, (4) oscureamiento o 


“desapanadn” del divertlculo “opaafi- 
cado” en la vista lateral, debido a la sobre- 
posiadn de las sombras opacas del divert! 
culo y el esdfago mismo 

Si todos los divertlculos fanngo esofd- 
gicos disecantes se presentan detrds de la 
llnea media, es Mol apreaar cudn indispen- 
sable es la vista lateral del esdfago y el di- 
vertlculo oscureados para revelar la locali 
zaadn de la bolsa Para detemiinar la 
verdadera naturaleza — ^ya mtra- o extra- 
mural — del divertlculo hay que escudnfiar 
y anahzar con cmdado las densidades rela- 
tivas en el esofagrama lateral 





Spinal Extradural Hemangioblastoma Roentgenographically 
Visualized with Diodrast at Operation and 
Successfully Removed' 

I M TARLOV, M D 
BroaUyn, N Y 


E XTRADtnRAL hemangioblastomas of the 
spme appear to be relatively un- 
common Four instances of mtraspmal 
hemangioblastoma were recorded by Els- 
berg (1) m a senes of 253 mtraspmal 
tumors, and but one of these was extra- 
dural So-called hemangiomas of the 
vertebrae resulting in cord compression 
are more common In 1943 Blackford (2) 
collected 65 such cases from the hterature, 
mcludmg one of his own On the basis of 
his microscopic descnption of the tumor, 
Blackford’s case, and probably some of the 
others as well, were most likely hemangio- 
blastomas, that is, true neoplasms com- 
posed of growing angioblasts rather than 
hemangiomas (angiomas), which are vascu- 
lar malformations This distmction has 
been clearly made by Cushmg and Bailey 
(3), although considerable confusion of 
terminology still exists with respect to 
these lesions 

It IS the purpose of this commumcation 
to relate an expenence which, so far as is 
known to the ivnter, is umque A pulsating 
hemangioblastoma arising from the spinal 
extradural space ivas encountered At the 
time of the first operation the extent and 
the true nature of the lesion were not 
apparent, and it was considered inoperable 
At a second operation, diodrast was in- 
jected into the mass and its extent as well 
as Its mam vessels of supply and drainage 
were clcarlv portrayed It was tlien pos- 
sible to extirpate the tumor and bnng 
about functional recovery 


n>slnr\ H N 
llospitnl June 1') 


C VSe REPORT 

a 42 \ car old nnic, entered the 
l‘U(i complaining of numbness 


and coldness of the feet as well as weakness of the 
lower extremities of fifteen j ears’ duration, urgency 
and frequency of unnation with diminution of sexual 
potency for two years , occasional low back pam with 
radiation down the entire left lower hmb The 
symptoms were progressive 

Examinalton The general physical examination 
revealed a hard, freely movable mass, unattached to 
the skin, measuring 3 5 X 5 0 cm , located m the 
right antenor supenor cervical tnangle The mass 
had first been noticed three years earher and had in- 
creased in size gradually A similar mass excised 
from the left cervical region sixteen years prenously 
was diagnosed “tuberculous adenitis” on micro- 
scopic examination The only other abnormal find- 
ing on general examination was the presence of 
hypertension (240/150) Neurological examination 
revealed the following abnormal findings moderate 
weakness of both lower limbs, greater on the left, 
very active knee and ankle jerks with bilateral 
ankle clonus, absence of cremastenc reflexes 
and bilateral extensor plantar responses, impair- 
ment m appreaation of pin-pnck, hot and cold 
objects, and cotton-wool below the level of the 
groin on both sides, with a shght degree of sacral 
sparing of sensation, absence of appreciation of 
position sense of the great toes and \ibration at the 
ankles 

X-ray exaimnation of the thoracolumbar spine 
revealed a destructive process mvohung the pedicles 
and laminae of the eleventh and tv elfth vertebrae on 
the left side (Fig 1) There was also a spottv in- 
crease of density in\ olving the posterior aspect of the 
bod> of the eleventh thoraac vertebra Lumbar 
puncture with manometne study (Grant-Cone 
method of graduated jugular compression with a 
blood-pressure cuff) revealed eiidence of a complete 
subarachnoid spinal block. The cerebrospinal fluid 
contained no cells and showed a negatne Pandi 
reaction, the total protein content had not been 
determined The Wassermann reaction of the 
cerebrospinal fluid was negatne and the colloidal 
gold cun c was normal It seemed quite clear that 
the patient v as suffering from a tumor in\ oh ing the 
clcvenUi and tvclfth thoracic ^crtcbrae uith com- 
pression of the spinal cord 

Turlhcr diagnostic studies were unneccssan but 
due to a misunderstanding fluoroscopic < 


, „ . examination 

> Eroin till. \curo-.iirgical Ssmcc of the Jewasli Hospilal of Brookim X,.., v t , 

Immars WIT ' Urookljai Xcvi York Accepted for publication in 


717 



71S 


I M Tarlov 


Dtroubtr 1047 



Fig 1 A (left) Roentgenogram showing obliteration ot pedicles of Dll and D12 on the left side B (right) 
Latonl view showing obscuration of posterior margins of the body of Dll and possibly of D12 with alteration in the 
density of the vertebrae 


following the intraspinal (L5-S1) injection of 3 c.c 
of pantopaque was done EMdence of a spinal 
block at the upper border of the first lumbar vertebra 
was revealed The pantopaque was removed im- 
mediately upon completion of the examination 
Operation Under general anesthesia a laminec- 
tomy (Til and T12) was done on June 18, 1946 A 
large, smooth, reddish mass which pulsated vigor- 
ously, was fotmd underlnng the excised laminae and 
compressing the spinal cord ses-erelj (Fig 2A) 
Aspiration pelded blood and upon w ithdrawal of the 
needle there occurred bnsk bleeding which, howe\er, 
was readilj controlled bt a piece of crushed muscle 
It was my impression that the mass represented a 
large aneurysm, and attempt at its removal was con- 
sidered hazardous particularh in \new of the marked 
degree of hypertension that existed The wound was 
closed and it was hoped that some benefit would re 
suit from the decompression of the lesion 

Postoperahve Course Steady loss of all function of 
the lower limbs occurred together with unnarx re 
tention, so that mne dai-s after operation onb x en 
feeble movement of the limbs was possible and there 
was practicall} complete loss of all forms of Mnsorx 
appreaation below the lex-el of the 
d^^ome bilateraUl In new of the downhill 
c^, It was deaded to le-cxplore the lesion and 


attempt to visuahze its extent by the use of diodrast 
as a prelude to possible removal 
Second Operation On June 27, 1946, the laminec- 
tomy wound was re-explored The pulsatile mass 
was exposed and preparations were made for the in 
jection of a 36 per cent solution of diodrast. A 20 
gauge needle was introduced into the mass and bnght 
red blood was aspirated, follounng which a total of 
5 c c. of diodrast was injected After 3 c c of the 
solution had been mtroduced, postero antenor films 
of the spine were obtained with portable apparatus 
with Bucky diaphragm (Fig 3, A) A second injec- 
tion of 6 c c of diodrast was earned out while lateral 
views were taken with the use of the Lx sholm gnd 
(Fig 3 B) Cassettes uith fast screens were used 
One second exposures u ere made at 1 5 ma GO k\ , 
with a target-film distance of 25 inches Moderate 
resistance to the injection of the diodrast nas en 
countered on each occasion 

The films obtained follouing the injection of dio- 
drast into the mass clearly outlined the lesion and rc- 
xcaled a large blood vessel at its upper pole It nas 
still my impression that ue were dealing xvith an 
aneurysm and preparations for an attempt at its re 
moral ucre made The left lateral uall of the 
vertebral canal at the level of Dll and D12 was re- 
moved by means of chisel and mallet and the large 
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Fig 2A Drawing showing compression of spinal cord 
by the tumor which partially underlay it 


vessels entenng its supenor pole were doubly ligated 
and severed between silver cbps, following which 
pulsation of the mass ceased The superior pole of 
the tumor was freed and the mesial aspect was then 
readilj separated from the dura, to which it was only 
slightly adherent The encapsulated mass w as found 
to be quite adherent on its undersurface to the bodj 
of the eleventh thoracic \ertebra After their 
separation the bodt presented a raw porous bleeding 
surface (Tig 2B) and the contiguous surface of the 
tumor was ragged suggesting extension of the 
tumor into the bod^ of the \ ertebra as indicated bj 
the roentgenogram Sc\ oral large \cssels in aggre- 
gate about d mm in diameter and approximate!} 
equal in caliber to the supenor polar tessels, were 
clipped and cut as the\ entered the mass at its 
lower pole The bleeding from the postenor surface 
of the both of Dll was controlled with bone wax 
Tlic w ound w as closed Tlic patient rcccn cd a trans- 
fusion of oiHt c c of blood on the operating table and 
his condition remained good throughout the pro- 
cedure 

^ttbscqiictii Course The patient showed a staking 
degree of impn>\cnicnl followang remoial of the 
tumor He rtccncd a course of deep roentgen 


therapy to the operative site, totaling 1 ,800 r Nine- 
teen days after the tumor w'as extirpated, power in 
the lower limbs was normal except for impairment in 
strength at the left knee, approximating 20 jjer 
cent Bilateral ankle clonus and extensor plantar re- 
sponses, however, persisted and the cremasteric re- 
flexes remained absent Sensation was normal 



showing tumor in the nrocess of 
removal The su^or vessels have been clipped and 
“i*^ '0"“' pole arc shoim Thif porosity 

^he tumor extended! 


ninr ii,„ „ f appreaaiion 

oxer the antenor aspects of the thighs, which was 
said to be “nearlj but not quite normal ” 

\\ hen the patient was seen on Aug 20, tw o months 

hmbs and the gait was normal Bilateral anUe 
domis and extensor plantar responses still persisted 
^nsation was still ’not quite normal the 

antenor aspects of the thighs 

Palhologic Cxaminahou The tumor mno,., j 

1 4 V 1 7 V o o T. rumor measured 

evt^ni ' ^ ” 0 cm It was moderatch soft The 
exlcmnl surface was pink and smooth except for the 
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Fig 3 A (left) Roentgenogram shomng the outline of the tumor after the injection of diodrast B (nght) 
Sketch of lateral roentgenogram made foUomng diodrast injection into the tumor The outlme of the tumor, as 
well as the blood vessels at its upper and lower poles, is shown The onginal film was unfortunately lost 


Site of attachment to the bodj of the eleventh 
thoracic vertebra The cut surface (Fig 4) was red 
and rather spongj, and several large blood vessels 
coursed through it 

The tumor was quite cellular, and its predominant 
feature was the presence of endothehal-hned chan- 
nels many of which contained ers’throcjTes Some 
fully formed blood vessels with thick walls were 
seen, but most of the vessels were of the capillary 
and sinusoidal tj pes (Fig 5) The cells lining the 
blood spaces varied from flat elongated cells to large 
cuhoidal or poljgonal cells containing \esicular 
nuclei These latter cells were identical with the 
tjqie cell of the tumor Manj of the tumor cells 
howei er contained nuclei of bizarye shape and some 
were multinucleated Mitotic figures were not en 
countered Some of the cells were vacuolated and 
resembled the so-called pseudo xanthoma cells 
also some hemosidenn laden phagociTes were seen 
In some areas there were mi aginations of groups of 
large cells into the endothelial-lmed canals In part 
these heaped up cells withm the vessels possessed 
an endothelial coi er , in addition, many large cells 
were present smgh or in groups within the \essel 
lumen Throughout the tumor there was an abun- 
dant network of reticulm fibers w hich clearly outlined 
the numerous blood channels and merged with the 
abundant dense collagenous framework The base 
of the tumor at its zone of attachment to bone pre- 
sented interdigitations of tumor cells and bone 
trabeculae 

discussion 

The hazards of attempting to remove 
spmal hemangioblastomas at operation 



Fig 4 Cut surface of the tumor 

have been stressed by vanous authors 
Blackford wntes "Certainly surgery 
should not be attempted until roentgen 
therapy has failed or until paraplegia has 
developed " His attitude s the result of 
the high operative mortahty assoaated 
with attempts at removal of these lesions 
(severe hemorrhage was frequent) and the 
fact that in 12 cases “cure” has been re- 
ported follotving the use of \-ra5's Black- 
ford s own patient, an 18-year-old boy, was 
given roentgen therapy foUowmg biopsy 
and was m good health when last examined 
fourteen years after the onset of symptoms 
The cases collected by Blackford form a 
heterogeneous group, including both vascu- 
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Fig 5 Photomicrograph of tumor showing numerous endothelial-hned channels, ^vlth invagination 
of tumor cells into the lumina of vessels Hematoxylin and eosin ’ X 160 


lar anomalies and neoplasms It would be 
of interest to attempt a correlation of the 
precise histologic nature of the lesion with 
the clinical course following roentgen 
therapy, but the available data are in- 
suiScient for such a study 
Roentgen visualization of hemangio- 
blastomas and angiomas after diodrast in- 
jection at operation would appear to render 
their removal safer In this way the extent 
of the lesion together with the entenng 
artenes and x cms of exit might be readily 
determined This was possible in the 
present case, in which the chief vascular 
supph of the tumor w as interrupted as the 
initial step in its removal wnth the result 
tliat xerv little bleeding occurred there- 
after Blackford’s wait-and-see policy 
appears unw ise m cases where s> mptoms of 
marked spinal cord compression exist, since 
the hazard of irrcxersiblc spinal cord 
changes is too great 
The X rax changes of the vertebrae m 


the presence of hemangioma are considered 
to be characteristic, consisting m a sponge- 
like appearance or, more commonly, ver- 
tical stnations, the result of thmnmg of the 
trabeculae of bone by the dilated cavernous 
spaces (4) This vertical stnation was de- 
senbed in the case of Bailey and Bucy (5), 
which was successfully operated upon’ 
The roentgen appearance of the hemangio- 
blastoma in our case was unhke that seen m 
hemangioma, indicating, possibly, that 
these lesions may be differentiated radio- 
graphically 

The fact that the tumor reported here 
arose extradurall> does not support the 

hemangioblasto- 
mas ( pial (x-ascular) meningiomas of the 
hemangio-cndothehomatous type”) arise 
from the p.a ™ier Nor does a lepto- 
men mgeal ongin, as assumed for hemanpo- 

Wdt m” 'h Etsen- 

rdt (0 and bj Bailey and Bucy (8) 

seem hkely, since the tumor was un- 
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attached to leptomeninges or dura mater 
Many of these tumors bear a close re- 
semblance to those descnbed by general 
pathologists as hemangio-endothehomas 
which arise from vascular endothehum any- 
where m the body Evidence of hemo- 
poiesis withm the tumor, such as has been 
reported m some cases of hemangioblas- 
toma (3), was not seen m our case The 
failure to demonstrate hemopoiesis m this 
tumor would seem to justify considermg it 
as a hemangio-endothehoma However, as 
Cushmg and Bailey state, “this may be be- 
cause of the difficulty of identrfymg such 
elements m ordmary microscopic prepara- 
tions We have unfortunately neglected to 
examme smears of fresh blood taken from 
these lesions at the time of operation ” 
Evidence of blood cell formation m the 
tumor tissue alone would justify retention 
of the term hemangioblastoma rather than 
hemangio-endothehoma, which imphes the 
formation of blood vessels rather than 
mrculatmg blood elements from the tumor 

That the spaces withm the tumor com- 
mumcated with the general circulation is 
mdicated by the fact that the diodrast was 
not visualized radiographically withm the 
tumor after its removal at operation, the 
radiopaque material havmg entered the 
general circulation It is hkely that the 
frequent differences encountered between 
hemangioblastomas ansmg from the cen- 
tral nervous system and the hemangio- 
endothehomas that anse elsewhere are 
attributable to environmental influences 
upon the tumor cells rather than signifi- 
cant differences m the cells of ongm In 
fact, many histological gradations between 
these various types of lesions occur 

SOTIMARY 

A case is reported m which the injection 
of diodrast at operation into an extradural 
spmal mass, at first thought to be an 


aneurysm, afforded its roentgenographic 
visualization As a result of the clear 
demonstration of the extent of the lesion, 
together with its entermg artenes and 
veins of exit, it was possible to remove the 
mass surgically with but httle bleeding 
The tumor proved to be a hemangioblas- 
toma FoUowmg its removal there were 
complete return of motor power, pre- 
xnously unpaired, and almost complete re- 
turn of sensibihty It is concluded that 
this techmc may prove useful m outlmmg 
the lirmts of some vascular lesions, mdud- 
mg aneurysms of the bram and spinal cord, 
when encountered at the operatmg table 
The extent of these lesions is not always 
apparent from them superfiaal appearance 
Then visualization, with demonstration of 
them vascular supply by radiography with 
contrast dyes mjected at operation, may 
aid in the deasion as to whether surgical 
exasion can be undertaken and faahtate 
them removal 

1150 Fifth Ave 
New York 29, N Y 
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SUMAEIO 

Visualizaca.dii con. Diodrasto de un Hemangioblastoma Raq[uideo Extradural 


Comunlcase tm caso en el que la m- 
yecadn de diodrasto al operar en una 
tumefaadn raquidea extradural, tomada al 
prinapio por un aneunstna, pennitid la 
visualizaadn roentgenogrifica Graaas a 
la dara demostraadn de la extensidn del 
tumor, asi como de sus artenas de entrada 
y venas de salida, resultd posible extirparlo 
qurriirgicamente con muy poca hemorragia 
La neoplasia resultd ser un hemangio- 
blastoma Despuds de excmdirlo, se re- 
cuperd completamente la f^cultad motnz, 
antenormente afectada, y casi completa- 

i) 


mente la sensibdidad Dedhcese que esta 
tdcmca puede resultar htil para delimitar 
los contomos de algunas lesiones vascu- 
lares, incluso aneunsmas del cerebro y 
mddula espmal, al dar con ehas en la mesa 
de operaciones, pues no se puede juzgar 
siempre la extensidn de las mismas por su 
apanenaa superfiaal Su visuahzaadn, 
junto con la de su nego vascular, por 
medio de la radiografia con colorantes de 
contraste myectados al operar, puede 
ayudar a decidir si la exasidn resulta 
facbble y facilitar la extirpaadn 

J 




Further Studies on the Relation Between Radiation Effects, 
Cell Viability, and Induced Resistance to Mahgnant Growth 

IV Companson of Effects of Roentgen Rays on Mammary Tumors Autogenous to Inbred 

Strains of Mice (dba and C3H) * 

ANNA GOLDFEDER, D Sc , M.U C 
New York, N Y 


P REWOUS PUBLICATIONS (1, 2, 3, 4) have 
reported the effects of x-radiation ex- 
perimentally determined on tumor cells 
vii Vitro and m vivo Some of the results 
which emerged from these studies may be 
summarized briefly as foUows 


StTMUAB.! OF BjESxmTS WITH MOUSE SARCOMA 180 


Dosage Applied to Implants 
tn vitro 
Up to 3000 r/flir 

From 3,500 to 4,000 r/air 


From 5 000 to 60 000 r/ 
air (60 000 r equal to 
lethM dose for tumor 
fragments grouti in a 
culture medium IK vitro) 


Effects of Irradiation 

Implants produced tu- 
mors m the hosts 

Implants produced no 
tumors but rendered 
the animals immune 
to subsequent viable 
implants of sarcoma 
180 

Implants produced nei- 
ther tumor nor im- 
mumty t e the im- 
munizing properties of 
the tumor grafts wue 
destroyed 


It was thus demonstrated that, m order to 
mduce a resistant state m the experi- 
mental animal, t e , immumty to subse- 
quent viable tumor grafts, the tumor im- 
plants had to be attenuated, but not de- 
stroyed, by a relatively specific dose of 
radiation 

The question arose whether or not this 
conclusion apphes as well to tumors of 
known genetic ongm grown m mbred 
strains of animals Such a condition 
would correspond to the use of spontane- 
ous tumors Accordmgly, m further ex- 
periments, an inbred stram of rats and a 
tumor which ongmated m the same stram 
were used The results obtained are sum- 
marized as follows 


SuMMARi OF Results with a Reticulum Cell 
Lymphosarcoma Autogenous to the Strain 


Dosage Applied to Im 
Plants tn vitro 
Up 10 2000 r/air 

From 2 200 to 2,600 r/air 


From 2 SOOr/amup 


Effects of Irradiation 

Implants produced tu 
mors 

Implants produced no 
tumors but rendered 
about 85 per cent of 
the ammals immune 
to subsequent viable 
implants 

Implants produced nei 
ther tumor nor resist 
ance, » e , the immun 
izmg properties of the 
tumor grafts were de- 
stroyed 


Further experunents are planned to m- 
vestigate a vanety of tumors grown in 
mbred strams of animals as to their inunu- 
mzmg abihty after attenuation with spe- 
cific doses of radiation Such a study may 
serve as a basis of classification of tumors 
mto those with and without abihty to in- 
duce a state of resistance to mahgnant 
growth 

The present report has to do with the 
determmation of the radiosensitivity of the 
same type of tumor ongmatmg spontane- 
ously m two different inbred strains of 
animals 


METHOD AND MATERIAL 

Two inbred strains of mice, dba and 
C3H, and tumors ongmatmg in these 
strams were used in these expenments 
Mice of the dba stram were obtained from 
the Roscoe B Jackson Laboratory, Bar 
Harbor, Marne This stram has been in- 
bred smee 1918 In 1920, a tumor arose 


1 From the Cancer Research Laboratory Department of Hospitals and Labomtoiy of Cellular Phjsiologj 

Isew York Unis mmty New Annual Meeting of the Radiological Socict> of North America Chicago III , 

Presented at ^ expenments were aided b> grants obtained from the Ella Sachs Plotz Foundation for 
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Tabt-b I Tumors Produced b\ Non-Irradiated Control Implants in dba Strain of Mice 


Expenment 

Number 

Latent 

Period 

(daj^) 

Average 

Initial 

Tumor 

Sue 
(mm ) 

Penod of 
Tumor 
Growth 
(days) 

Average 

Size of 
Tumors 
(mm ) 

Remarks 

1 

6 

4X3X2 

12 

24 X 19 X 10 

Each expenment in- 

2 

6 

6X4X2 

14 

27 X 21 X 12 

eluded 8 to 10 mice 

3 

7 

6X4X3 

13 

28 X 19 X 12 

Therefore the sizes re- 

4 

6 

3X2X2 

14 

31 X 16 X 16 

corded in this table rep- 

5 

6 

4X3X3 

12 

28 X 15 X 10 

resent averages of 8 or 

6 

6 

4X3X2 

13 

30 X 15 X 12 

10 tumors The tumors 

7 

7 

5X3X3 

12 

27 X 17 X 12 

were measured in three 

8 

8 

6X4X3 

15 

30 X 15 X 10 

dimensions The mice 

9 

6 

4X3X2 

12 

28 X 14 X 12 

■were killed when the 

10 

6 

6X3X2 

16 

30 X 22 X 14 

tumors started to break 

11 

6 

4X3X3 

14 

28 X 19 X 11 

through the skin 

12 

7 

6X4X3 

13 

27 X 15 X 12 


13 

6 

5X4X2 

14 

29 X 16 X 14 


14 

6 

4X3X3 

12 

28 X 15 X 12 


16 

6 

3X3X2 

14 

27 X 22 X 11 



spontaneously m a dba mouse and upon 
microscopic examination was diagnosed as 
adenocarcmoma It has been earned on 
since its discovery by means of successive 
transplants In mice of the stram m which 
It ongmated it gives 100 per cent “takes ” 
It grows rapidly, produang a tumor about 
10 mm m diameter four to five days follow- 
ing inoculation of the graft The tumor 
kills the animal within two to three weeks, 
by which time it measures 30 to 40 mm in 
diameter It becomes hemorrhagic within 
ten to twelve days It is soft in con- 
sistency 

The C3H strain of mice was estabhshed 
by Dr Leonell C Strong- of Yale Uni- 
versity m 1920 and has been inbred since 
This stram of mice has pro\ ed to be highly 
susceptible to spontaneous tumors of the 
mammary gland Such a tumor, histo- 
logically diagnosed as an adenocarcinoma, 
was used for the present expenment, by 
transplanting from animal to animal of the 
same strain The tumor “takes” were 90 
to 100 per cent No spontaneous regres- 
sion of this tumor has e\ er been observed 
The rate of growth is slower than that of 
the tumor m the dba strain, the latent 
penod. I c tlic time elapsing between tlie 
implantation of the graft and the occur- 
rence of a iiK isurable tumor, about S mm 
111 dnmcti.r, being ton to twelve da\s 

’ 1 1 iWc tlio apporlunil) to cNprcs-. mj sinctrL thinks 
to Dr strooR for his kiiul co-operition tn suppUmi- 
mict for till'- 'lu(l) 


ine tumor grows progressively at a slow 
rate, measunng 25 to 30 mm m diameter 
m five to SIX weeks It is firm m consist- 
ency, encapsulated, and becomes hemor- 
rhagic when it reaches a large size 

The first task was to detemune the dose 
of x-radiation apphed vitro which would 
prevent an implant from produang a tumor 
m the ammal orgamsm The same technic 
was used as in previous experiments (1) 
The surface portion of a eight- to ten-day 
tumor of the dba strain or of a twelve- to 
fourteen-day tumor of the C3H stram was 
cut ivith sharp scissors into fragments 
about 15 to 2 0 mm m diameter and 
weighmg about 10 to 15 mg each A por- 
tion of these tumor fragments was used for 
implantation into a number of control mice 
Others were spread on a number 1 round 
cover slip attached to a mica sheet, covered 
with a Maximow slide, sealed with paraffin, 
and irradiated The radiation w'as apphed 
by a pulsating potential oil-cooled Coohdge 
tube The radiation factors were 200 
kv , 20 ma , 0 5 mm Cu plus 1 0 mm A1 
filtration, 0 9 mm Cu h v 1 The distance 
of the tumor fragments from the target 
iras 12 o cm , and the average intensity was 
604 r m air per minute In figuring the 
dose received by the tumor fragments, the 
absorption of the radiation by the co\ erme 
glass and mica sheet, which was about 10 

'"to consideration 
The dose of radiation in each case was ap- 
phed m a single exposure Within fifteen 
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IV Companson of Effects of Roentgen. Rays on Mammary Tumors Autogenous to Inbred 
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ANNA GOLDFEDER, D Sc , M U C 
New York, N Y 


P REVIOtlS PUBLICATIONS (1, 2, 3, 4) have 
reported the effects of x-radiation ex- 
perimentally detemuned on tumor cells 
vn vitro and in vivo Some of the results 
which emerged from these studies may be 
summarized briefly as follows 


Summary of Results with Mouse Sarcoma 180 


Dosage Applied to Implants 
in vitro 
Up to 3000 r/air 

From 3,500 to 4,000 r/air 


From 6 000 to 60 000 r/ 
air (60 000 r equal to 
leth^ dose for tumor 
fragments grown m a 
culture mediumtn vitro) 


Effects of Irradiation 

Implants produced tu- 
mors m the hosts 

Implants produced no 
tumors but rendered 
the amraals immune 
to subsequent viable 
implants of sarcoma 
180 

Implants produced nei- 
ther tumor nor im- 
munity, * e the im- 
munizing properties of 
the tumor grafts were 
destroyed 


It was thus demonstrated that, m order to 
mduce a resistant state m the experi- 
mental animal, i e , immumty to subse- 
quent viable tumor grafts, the tumor im- 
plants had to be attenuated, but not de- 
stroyed, by a relatively specific dose of 
radiation 

The question arose whether or not this 
conclusion apphes as well to tumors of 
known genetic ongm grovra m mbred 
strams of ammals Such a condition 
would correspond to the use of spontane- 
ous tumors Accordmgly, in further ex- 
periments, an mbred strain of rats and a 
^or which ongmated in the same stram 
were used The results obtamed are sum- 
marized as follows 


SuMMARi OF Results with a Reticulum Cell 
Lymphosarcoma Autogenous to the Strain 
Effects of Irradwlim 


Dosage Applied to Im- 
plants in vitro 
Up to 2000 r/air 

From 2 200 to 2,600 r/air 


From 2,800 r/air up 


Implants produced tu 
mors 

Implants produced no 
tumors but rendered 
about 65 per cent of 
the animals immune 
to subsequent viable 
implants 

Implants produced nei 
ther tumor nor resist 
ance, r e , the immun 
izmg properties of the 
tumor grafts were de 
stroyed 


Further experiments are planned to in- 
vestigate a variety of tumors grown in 
mbred strams of ammals as to their imniu 
mzmg abihty after attenuation with spe- 
cific doses of radiation Such a study may 
serve as a basis of classification of tumors 
mto those with and without abihty to m- 
duce a state of resistance to mahgnant 
growth 

The present report has to do with the 
determmation of the radiosensitivity of the 
same type of tumor ongmatmg spontane- 
ously m two different mbred strams of 
animals 


METHOD AND MATERIAL 

Two mbred strains of mice, dba and 
C3H, and tumors ongmatmg in these 
strams were used m these expenments 
Mice of the dba strain were obtained from 
the Roscoe B Jackson Laborator>, Bar 
Harbor, Marne This strain has been in- 
bred since 1918 In 1920, a tumor arose 


~ Research Laborator} Department of Hospitals and Laborator> of Cellular Ph>siolog> 

1 Rroin the Ciinccr < 

J C B,— _ 
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Fig 1 Mammary adenocarcinoma groivn m the dba strain of mice X 425 


observ'ation deserves special consideration 
in regard to tlie problem of recovery follow- 
ing irradiation For example, it is ap- 
parent that an implant exposed to 4,500 r 
in air m as able to produce a tumor of a large 
size followng a latent period as long as 
fiftj four davs The question thus anscs 
whether, after that interval, the irradiated 
tumor cells recovered following this mas- 
siv e dose to such an extent as to be able to 
propag itc and produce a tumor, or whether 
a few cells escaped mjurv^ and, m order to 
produce a tumor of a detectable size, re- 
quired a longer time Further reference to 
this question will be made later 








Table III sets forth the characteristics of 
the tumor growth m mice of the C3H strain 
following the inoculation of non-irradiated 
implants The latent penod vaned be- 
tw'een ten and twelve days Within this 
period the implants produced tumors rang- 

^ 3 mm m diameter 

ithm thirty to forty days, the average 

In Table IV are recorded the character- 
istics of the tumor growth produced by ir- 
radiated implants m the C3H animals 
rradiation of tlic tumor grafts with doses 
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Table II Tumors Produced b\ Irradiated Implants in dba Strain of Mice 


(200 kv , 20 ma , 0 5 mm Cu + 1 mm A1 filter, h v 1 0 9 mm Cu) 


Experiment 

Number 

Dose 
(r in air) 

Latent 

Period 

(days) 

"TakEs” 
(per cent) 

Average 

Initial 

Tumor 

Size 
(mm ) 

Period 
of Tumor 
Growth 
(days) 

Average Sue 
of Tumor 
(mm ) 

1 

500 

6 

100 

3X3X2 

12 

28 X 18 X 14 

2 

1 000 

6-8 

100 

3X3X2 

12 

25 X 18 X 12 

3 

1,500 

9-12 

100 

3X2X2 

14 

28 X 13 X 11 

4 

2,000 

12-15 

100 

4X3X2 

25 

26 X 12 X 12 

5 

2 500 

12-15 

100 

3X2X2 

26 

25 X 14 X 10 

6 

3,000 

19-24 

77 5 

3X3X2 

35 

26 X 15 X 11 

7 

3,500 

22-41 

55 5 

4X3X2 

61 

24 X 16 X 12 

8 

3 700 

24-41 

55 0 

3X3X3 

64 

25 X 14 X 11 

9 

4 000 

26-46 

60 5 

4X3X2 

66 

24 X 14 X 10 

10 

4,200 

29-48 

33 3 

3X3X2 

68 

25 X 12 X 9 

11 

4 500 

54 

11 1 

4X3X3 

73 

21 X 16 X 12 

12 

6000 

0 

0 

0 

0 

0 


Remarks Each experiment mcluded 12 to 15 mice The sizes recorded represent averages of 12 to 15 tumors 
The mice were Jailed when the tumors started to breal. through the slan 


to twenty minutes after irradiation, the 
tumor fragments were implanted mto ani- 
mals nudway between the grom and the 
axilla by means of a trocar Non-irradi- 
ated control implants were similarly im- 
planted 

Both male and female rmce were used m 
these experiments, weighmg about 20 to 
25 gm The animals were fed with Burma 
dog chow and water ad libitum, with fresh 
carrots two to three tunes weekly As cri- 
teria of the radiation effects, the latent 
period, the number of “takes,” and the size 
of the tumors produced were taken mto 
consideration The same criteria were 
apphed to tumors produced by non- 
irradiated implants m the control animal 

Histologically the tumor grown m the 
dba stram (Fig 1) is a rather differen- 
tiated adenocarcmoma with instances of 


mtra-acmar papilliform growth and vari- 
able development of stroma It shows 
httle tendency to necrosis, but a great 
tendency to hemorrhage The nuclear 
structure is rather uniform, usually with 
reticular oval nuclei There is a moderate 
tendency to hyperchromatism 

The tumor of the C3H stram (Fig 2) is a 
sohd type of epithehal growth with an 
alveolar arrangement of strands of tumor 
cells scant stroma, poljTnorphous hyper- 
Sromatic nuclei, and a tendency to ne- 


crosis 


TUMOR GROWTH IN dba MICE 

In Table I are recorded the character- 
istics of the tumor growth m controls of 
the dba stram The latent penod is seen 
to be between five and seven days The 
average tumor size ivithm this range is be- 
tween 3 and 5 mm m diameter Within 
twelve to sixteen days the average tumor 
measured between 25 and 35 mm m di 
ameter At this stage the tumors started 
to ulcerate and bleed The animals were 
therefore killed and the experiment was 
terminated 

Doses up to 1,000 r m au apphed to the 
tumor implants did not exert any apparent 
effect on then growth m the animal body 
No mcrease m the latent penod or decrease 
m the rate of growth of these implants 
was noticed as compared to non-irradiated 
control implants As is shown m Table II, 
the first manifestation of radiation effect 
was observed m the latent penod Start- 
mg with a dose of 1,000 r m air, the latent 
penod was prolonged with mcrease of the 
amount of radiation apphed to the tumor 
graft, mcreasmg from the usual six-day 
penod to fifty-four days withm the dose 
range of 1,000 to 4,500 r 

The average tumor size (imtial and at the 
end of the experiment) produced by the ir- 
radiated implants showed no sigfiuficant 
difference as compared to tumors produced 
by non-irradiated control implants This 
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Fig 2 Mammary adenocarcinoma grown in the C3H strain of mice X 42o 


days, with death of the animals shortly 
afterward The latent penod for implants 
of the adenocarcinoma grown in the C3H 
strain of mice is almost tmee as long, 
namclv ten to twelve days, and a longer 
tune IS therefore required to produce a tu- 
mor which will kill the host Thus the 
average penod of tumor growtli m tlie 
C IH strain before death of the animal is 
about thirt) to forty days as compared to 
twelve to sixteen davs in the dba strain 
I'or the adciiocarcinoina grown m tlie 
dba micv, a dose of o.ODO r m air was re- 
quirt d to prev cut the implant from produc- 
ing a tumor, while for the adenocarcinoma 
grown m the C IH strain a dose of 2,700 r 


in air was sufficient to produce the same re- 
sult 

Two points of major interest for radia- 
tion effects, particularly in therapy, emerge 
from the observations made in these ex- 
penments (a) the radiosensitivity of tu- 
mors of similar histological stnicture, {b) 
the recovery process of tumor cells partially 
affected by radiation 

The radiosensitivaty of a tumor is deter- 
mined by the relationship between a giv'cn 
quantit) of radiant energv' and the bio- 
logical effect which it produces The ac- 
curate measurement of radiation presents 
no problem, so that it dev'olves upon the 
precise indication of the biological response 
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Table III Tumors Produced bi Mon-Irradiatbd Control Iotlants in C3H Strain of Mice 


Expenment 

Number 

Latent 

Penod 

(days) 


Initial 

Tumor 

Sue 
(mm ) 

Period of 
Tumor 
Growth 
(days) 

Average Sue 
of Tumors 
(mm ) 

Reinarla: 

1 

10 

2 

X 2 X 2 

28 

29 X 11 X 6 

Each expenment 

3 

11 

3 

X 3 X 2 

38 

32 X 14 X 8 

induded 12 to 

3 

10 

3 

X 2 X 2 

45 

39 X 18 X 12 

16 mice. The 

4 

12 

4 

X 3 X 2 

39 

31 X 16 X 10 

tumor sues re 

5 

12 

3 

X 3 X 3 

42 

36 X 20 X 14 

ported m this 

6 

9 

2 

X 2 X 2 

37 

18 X 18 X 15 (I) 

table represent 






12 X 6 X 6 (II) 

the average of 12 

7 

12 

4 

X 3 X 3 

43 

38 X 19 X 11 

to 15 tumors 

8 

12 

4 

X 3 X 2 

61 

39 X 25 X 14 

The mice were 

9 

10 

3 

X 2 X 2 

43 

37 X 18 X 10 

killed when the 

10 

12 

3 

X 3 X 2 

41 

38 X 17 X 12 

tumors started 

11 

12 

3 

X 3 X 3 

38 

37 X 15 X 10 

to break through 

12 

11 

3 

X 3 X 2 

42 

39 X 18 X 12 

theslnn 

13 

10 

3 

X 3 X 2 

39 

40 X 18 X 15 


14 

12 

4 

X 3 X 2 

43 

41 X 17 X 14 


15 

12 

3 

X 3 X 3 

37 

38 X 18 X 16 


Table IV Tumors Produced bv Irradiated Implants in C3H Strain of Mice 


(200 kv , 20 ma 0 6 mm Cu + 1 mm AI filter, h v I 0 9 mm Cu) 


) Experiment 
Number 

Dose 
(r in air) 

Latent 

Penod 

(days) 

“Takes" 
(per cent) 

Average 

Initial 

Tumor 

Sire 
(mm ) 

Penod of 
Thimor 
Growth 
(days) 

Average Sue 
of Tumors 
(mm ) 

1 

600 

11 

100 

3X2X2 

36 

31 X 24 X 14 

2 

1,000 

12-15 

100 

4X2X2 

38 

30 X 24 X 12 

3 

1,500 

14-28 

85 

3X3X2 

42 

27 X 15 X 10 

1 4 

1,800 

14-32 

50 

4X3X2 

48 

26 X 14 X 9 

6 

2 000 

16-34 

50 

3X3X3 

62 

24 X 14 X 8 

6 

2 300 

21-38 

50 

4X2X2 

66 

22 X 12 X 9 

7 

2 500 

29-43 

37 5 

4X3X2 

69 

21 X 14 X 9 

8 

2 600 

38 

10 

3X3X2 

68 

27 X 12 X 8 

9 

2 700 

0 

0 

0 

0 

0 


Remarks Each experiment included 12 to 15 mice The sues recorded represent averages of 12 to 15 tumors 
The mice were Jailed when the tumors started to break through the skin 


Up to 1,CK30 r did not exert any appreaable 
effect, either on the latent period or on the 
average tumor size As m the experiments 
on the dba strain, the first effects ivere 
apparent with a dose of 1,000 r This was 
agam manifested by an increase of the la- 
tent period from the usual ten to twelve 
days up to fifteen days, progressmg with 
the mcrease of the x-ray dose to thirty- 
eight davs for implants irradiated inth 


, (300 r man- 

As to the ai erage tumor size at the end of 
he experiment, there was no appreciable 
lifference between tumors produced by ir- 
adiated implants and non-nradiated con- 
rol implants This obsen-ation noted 
^so in the experiments with the dba stxain 
if mice, raised the same question of re- 
lover)' followmg irradiation 


DISCUSSION OF RESULTS 

A comparison of the observations made 
from these experiments with two mbred 
strams of mice and tumors autogenous to 
these strams reveals the followmg 

The tumors, although both histologically 
diagnosed as mammary adenocaranoma, 
differ markedly as regards their growth po- 
tency and their radiosensitivity These 
findmgs are apparent on a comparison of 
the latent penods and of the threshold 
doses of x-radiation, as shown in Tables II 
and TV and illustrated in graph form m 
Figure 3 

The implants of the mammary adeno- 
carcmoma grown m the dba strain of mice 
haie a latent penod of five to six days and 
produce tumors averaging from 30 to 35 
mm m diameter vnthin twelve to fifteen 
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As suggested above, this phenomenon is 
of importance for radiation therapy In 
some cases and not m others, the dormant 
cells attenuated by certain doses of radia- 
tion may regam their growth potentiahty 
and ultimately produce a tumor of a size 
comparable to that produced by non- 
irradiated cells In this connection, refer- 
ence may be made to the observation that 
viable cancer cells were present m human 
breast cancers which had been treated with 
high doses of radiation as much as one year 
previously (5) This observation has a 
direct bearmg on the results presented m 
this paper 

conclusion 

In conclusion it may be stated that a 
more precise evaluation of the catena for 
the radiosensitivity of a given type of tu- 
mor is indicated It appears that histo- 
logic classification alone is an mconclusive 
guide to the specification of the proper 
therapeutic dose for any given tumor In 
deterimmng the threshold dose of radia- 
tion, due consideration should be given to 
biological factors charactenstic of the tu- 
mor Further studies along these hnes are 
in progress The phase of this work bear- 
ing on the production of immumty by 
means of attenuated implants is m progress 
and will be reported in a subsequent paper 

Note The doses of roentgen ra^s deter- 
mining the radiosensitivit} of the tumors used 
in this in\ estigation are obtainable under the 
cvpenmcntal conditions outlined in the text No 
references are a\ ailable in the literature to these 
tumors under the conditions of the experiments here 
recorded 

The author nishes to express deep appreciation 
to Carl b Braestrup, Senior Phj siast, Depart- 
ment of Hospitals, and his associates for their co- 
operation in suppNing the phxsical factors, to 
Dr Ira I Kaplan, Director of the Radiation 
Tlierapx Department, Bellevue Hospital, for the 
use of the x rav ipparatus, to C Berber and B Carl 
for adinimstenn,, the radiation treatments, and to 
Mi‘;s ^nnabclle Goldberg for laboratorv assist- 
ance 
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DISCUSSION 

Fnednch EUinger, M D (Brookl}Ti, N Y ) 
Dr Goldfeder’s paper oSers much material for 
discussion, presenting, as it does, evidence of 
immunity, recovery, and radiosensitivity I am 
going to restnet my comments to the problem 
of radiosensitivity 

I believe that these observations present an 
interesting step forward in the understanding of 
an all important problem It is generallj recog- 
nized that the particular radiosensitivity of 
malignant tumors means success or failure m 
radiation therapy The analysis of the radio- 
sensitivity of tumors has brought to light a num- 
ber of factors, of which the degree of differentia- 
tion of the malignant tissue arid the importance 
of the tissue of origin have been recognized as 
predominant 

In the light of present-day knowledge, tumors 
arising from radiosensitive tissues are considered 
as more radiosensitive than those originating 
from radioresistant tissues The former are 
classified as constitutionallj radiosensitiv^e tumors, 
while the latter are considered as constitutionally 
radioresistant This grouping of malignant tu- 
mors into constitutionally radiosensitiv'e and 
constitutional!} radioresistant permits a gross 
appraisal of their response to irradiation The 
degree of differentiation, furthermore, determines 
to a large extent their individual radiosensitiv it} 
vv ithin these groups 

However, it is clinicallv well known that, in 
spite of identical morphologic and topical appear- 
ance of tumors, considerable differences in their 
response to irradiaUon mav occur, for which no 
explanation is available so far Dr Goldfeder’s 
obscrv ations seem to offer an answ cr to this prob- 
lem bv demonstrating the importance of the 
genetic make up of the tumor host for the re- 
sponse of morphologicallv and topicallv identical 
tvmon, m mice I would like to emphasize tliat 
her procedure of exposing the implant ut vilro and 
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DOSE IN ROENTGEN UNITS 

Fjg 3 Graph shcrmng the latent i>enods and percentages of tahes of im 
plants of mammary adenocarcinomas grown in dba and C3H strains of mice 
following a smgle exposure to roentgen rays The solid Imes represent the per 
centage of ‘ takes," the dotted hues the latent periods 


to determine vrath exactness the radio- 
sensitivity of a given type of tumor The 
customary biological mdication is the de- 
struction of viable tissue cells either im 
viiro or in mvo, so that the radiosensitivity 
has been measured m terms of the thresh- 
old or lethal doses Thus, one might ex- 
pect to obtam sensitinties of the same 
order for tumors of the same type as mam- 
fested by threshold doses of the same order 
of magmtude In the experiments pre- 
sented here, however, the threshold doses 
for two analogous mammarv adenocara- 
nomas grown m their respective mbred 
strams showed a considerable difference m 
their radiosensitinty How are we to 
account for the difference m radiosensi- 
tinty of these two tumors, both diag- 


nosed as adenocarcinomas and each being 
autogenous to the strain m which it was 
grown ^ Are the biological factors which 
determme radiosensitivity charactenstic of 
the tumor or of the host ^ In the light of 
these experiments, one may venture to 
state that certam mtnnsic factors exist con- 
troUmg the potentiality of tumor growth 
independent of histologic structure 

In reference to the recovery processes, it 
is of interest to note that tumor fragments 
of the dba strain, exposed to such high 
doses as 4,500 r m air, were able to produce 
tumors after as long a latent period as 
fifty-four days, while tumor fragments of 
the C3H strain of mice exposed to 2,600 r 
m air were able to do so after thirty-eight 
dajs 




EDITORIAL 


Cerebral Angiography 


For a good many years, datmg well back 
m the past quarter century, various seg- 
ments of the circulatory system have been 
subjected to x-ray exammation fohowmg 
the introduction of opaque matenal into 
the blood stream At the outset this form 
of examination was limited to the prepa- 
ration of artenograms and phlebograms of 
extremity vessels in the case of peripheral 
vascular diseases Bolder attempts to use 
halogenated oil in small quantities to ob- 
serve the nature of blood currents within, 
the beatmg heart were sufficiently well 
advanced to be presented at the Inter- 
nahonal Congress of Radiology held in 
Chicago in 1937, and there have been 
several exhibits at roentgenological meet- 
ings to demonstrate the diagnostic pos- 
sibihties which attend the introduction of 
opaque matenal into the abdominal aorta 
and its branches by means of direct artenal 
puncture More elaborate perfusion tech- 
nics designed to permit investigation of 
the circulation through the chambers and 
great vessels of tlie heart itself have come 
into fairly wide vogue This has been 
accomplished by means of rapid injections 
of concentrated halogenated substances 
into large pcnpheral veins and also by 
introduction of the matenal close to the 
right auncle b) nay of sizable catheters 
slipped dorni through the veins whicli 
empty into that structure 

The great rapidifv of circulation time, 
the speed wnth which opaque matenals are 
diluted bj the blood stream, and tlie neces- 
sit\ for great caution m aioiding throm- 
bosis and the cxlraiasaUon of the opaque 
medium Ini e scr\ cd to pree ent all of these 
higlih spcciihzcd tcelmics from being 
applied \cn wideh in companson to the 
eiioniious eolunu. of diagnostic radiological 


procedures which are conducted through- 
out the world each year 

Egas Momz is to be credited with the 
first pubhshed attempts to exarame the 
cerebral circulation m hving man by means 
of opaque perfusion His onginal report 
appeared in July 1927 (L’enc&phalographie 
art4nelle, son importance dans la locah- 
sation des tumeurs c6r6brales Rev neu- 
rol 2 72-90, 1927) Fohowmg that begm- 
mng, made just twenty years ago, cerebral 
angiography has grown in favor as a useful 
device m mtracranial diagnosis at a rate 
which is appropnately related both to the 
inherent hazards of the procedure and to 
the bnlhant diagnostic results which it is 
capable of produemg 
Although perfusion of the cerebral vessels 
ivith an opaque substance can be per- 
formed with httle or no nsk to the patient, 
and will provide skull roentgenograms of 
great diagnostic value, it does not follow 
that this method of study should ever be 
used as extensively as many other accepted 
methods of exammation For rehable end- 
results, a superlative degree of co-operation 
between the radiologist and his neurosur- 
gical coheague is essential The procedure 
IS one which should be used only when 
simpler methods of exammation have 
failed to answer mth suffiaent accuracy 
some difficult problem of intmcramal 
diagnosis Its utility is verj^ largely lim- 
ited to investigation of the circulation 
witlim the supratentorial portion of the 
cranial canty I^ule it is possible to 
inject ^e major vessels m the postenor 
ossa of the skull, tlie technic miohed is 

rare instances when introduction of the 
opaque material by Uie usual internal 
^ caroUd route results in adequate fillmg of 
/ 33 
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re-implanting it into a new host of the same strain 
excludes all possible influences of the tumor bed 

The demonstration of the importance of the 
genetic factor in the radiosensitivitv of mahgnant 
tumors, accounting for as much as 50 per cent 
diflTerence, appears equally signiflcant from the 
theoretical and the climcal standpoint The ob- 
servations of Dr Goldfeder offer a new and strong 
argument m favor of individualization and against 
schematization in radiation therapy of mahgnant 
tumors 

Paul C Aebersold, Ph D (Oak Ridge, Tenn ) 
This type of experimentation is necessaiy in 
understanding the problems of growth I would 
like to add that it ties m with what Dr Kamen 
had to say yesterday, that there is a biochemical 
factor produced by radiation This was demon- 
strated in Dr Goldfeder’s experiments, although 
we don’t understand what has happened, by the 
fact that putting an irradiated transplant into an 
animal causes some degree of immumty to a sub- 
sequent transplant It follows that some bio- 
chemical factor IS hberated by an irradiated 
cell which can then affect the growth of other 
cells 

The important point is to get more informa- 
tion of this type and then to seek to determine, as 
Dr Eamen and others are doing, what is the bio- 
chemical growth-blocking factor produced by ir- 
radiating a cell That is, there is some enzyme 
or other biochemical factor necessarj for normal 


growth which is blocked in its action as the re 
suit of the irradiation 

Dr Goldfeder’s work aims at observing how 
the biochenucal agent hberated b> a group of 
cells affects the growth of another group of cells 
introduced mto the same host By isotopic 
tracer or biochemical methods we should in- 
vestigate this type of factor more thoroughly 

Anna Goldfeder, ScJ) (clostng) I wish 
to thank Dr Aebersold He has brought out the 
pomt of immumty to mahgnant growth When 
I started my expenments, my idea was not to 
utihze this procedure to immunize ammals against 
malignant growth but, as I have mentioned, to 
compare the effects of radiation tn mlro and »» 
situ WTien I looked for an explanabon why 
a \erv large dose is necessary to destro) bssue 
cells tn vitro when a much smaller dose will 
prevent their proliferation in situ, I utihzed the 
phenomenon that if a tumor implant fails to pro 
duce a tumor, or if a tumor regresses spontane 
ously, the host becomes immune or resistant to 
further viable tumor grafts Such a phenomenon 
was, m fact, produced by tumor grafts attenuated 
with specific doses of radiation The factor which 
produces the resistant state — whether it is of 
a chemical nature or is a virus or of any other 
specificity — IS not as yet determined The 
isolation of such a pnnaple from a tissue cell- 
one which could produce immunity to mahgnant 
growth — would be a discoyery of the first in 
portance 


SX7MARIO 

Efectos de los Rayos X sobre los Tumores Mamanos Autdgenos en Razas 
Entrecnruzadas de Ratones 


Los experunentos ejecutados en ratones 
de dos razas entrecruzadas, dba y C3H, 
se proponian determinar el efecto de los 
rayos X aphcados a unplantes de tumores 
antes de inocularlos 

Los tumores provocados en las dos razas 
eran, histoldgicamente, semejantes, sien- 
do en ambas adenocarcmomas mamanos. 


pero vanaron con respecto al periodo de 
latenaa consecuttvo al implante y en la 
veloadad de su desarrollo Tambi^n 
discreparon en su radiosensibilidad Para 
el tumor de desarrollo mds rdpido (en la 
raza dba) se necesitd una dosis de 5,000 
r (en el aire) para impedir que el implante 
oroduieraun tumor en tanto que en el otro 
Lst6 con una dosis de 2,700 r para pro- 


duar el mismo efecto A juzgar por esto, 
existen aertos factores mtrinsecos que ngen 
la potenaabdad de la carcmogema aparte 
de la estructura histoldgica 
Se observd igualmente que los implantes 
neopldsicos expuestos a altas dosis de rayos 
X eran capaces de produar tumores tras 
un periodo excesivamente largo de latenaa 
(54 dfas, comparado con un periodo nor- 
mal de 5 a 7 dfas en una raza y 3<S dfas, 
comparado con un periodo normal de 10 
a 12 dfas en la otra), lo cual sugiere que 
en algunos casos las cdlulas atenuadas por 
la radiacidn pueden rccuperar su poten- 
aabdad de desarrollo y producir por lin un 
tumor comparable al produado por las 
c61ulas no irradiadas 



ANNOUNCEMENTS AND BOOK BEVIEWS 


PITTSBURGH ROENTGEN SOCIETY 

The newly elected officers of the Pittsburgh 
Roentgen Society are Dr H N Mawhinney of 
Pittsburgh, President, Dr Joseph Danzer of Oil 
City, Vice-President, Dr R P Meader of Pitts- 
burgh, Secretary-Treasurer 

UROLOGY ABOARD 

The Amencan Urological Assoaation offers its 
annual award of SI, 000 (ffist pnze S500, second 
pnze S300, and third pnze $200) for essa}s on the 
result of some clinical or laboratory research in urol- 
ogy The competition is limited to urologists who 
have been in such speafic practice for not more than 
five years and to residents in urology' in recognized 
hospitals Full particulars may be obtained from 
the Secretary , Dr Thomas D Moore, 890 Madison 
Ave , hlemphis, Tenn Essay's must be in his hands 
before March 1, 1948 

SCIENTIFIC BOOKS FOR FINLAND 

\ communication from the Amencan Fnends 
Scrv'tce Committee tells of the need of scientific and 
technical books to reconstruct the library of the 
Technical Institute at Helsinki, Finland, destroy ed 
bv bombing dunng the war In the remarkable 
efforts for recov'cry' that the Finns are making, the 
lack of technical library faahbes is a senous handi- 
cap It would be a practical act of fnendship to a 
nation that holds Amenca in high regard if Amen- 
cans should contnbute good teduucal books and 
periodicals to this hbrarv 

Anv such gifts should be marked for the Institute 
of TecUnologv Helsinki, and sent to the Legation of 
Finland, 2144 Wvoimng Ave , N W , Washington, 
DC Dr K T Jutila, the Finnish Mimster, will 
arrange for their shipment to Finland 

Book Reviews 

Practical X-mw TREjVXiiEM By Arthur W 
Erskivc, M D a volume of 155 pages with 22 
illustrations Published by The Bruce Publishing 
Cominnv . St Paul and Almncipohs, 3d edition 
1947 

TliougU the autlior docs not attempt to answer 
the several questions raised m the introduction to tlie 
Fecund Pdilion of his Practical X-m Treatment," 


he has succeeded in enhanang the concentrated 
information found in the earlier editions of the 
work The book is a practical guide for the student 
or roentgenologist seeking useful matenal on roent- 
gen therapy presented m a concise, dear, but admit- 
tedly somewhat dogmatic manner It enables the 
expenenced radiologist to compare his own results 
with those obtained by the author’s methods 
The first eight chapters deal pnmardy with the 
physical side of roentgenology', covering current ap- 
paratus, protection, measuring instruments, both 
direct and indirect, factors affecting skm dosage and 
depth dosage, standard techmes, scattenng and dis- 
tnbution, determination of skm dose, and the effects 
of radiation on normal and abnormal tissues Three 
techmes at 135 kv p and one at 200 kv p are de- 
scribed, inth vanous modifications Included are 
fourteen useful depth-dose charts covenng vanous 
field sizes and anode skin distances through a range 
of qualities from half -value layers of 1 0 mm alumi- 
num to 2 0 mm copper 

There follow chapters on the treatment of skm dis- 
eases, infections, non-malignant, and finally malig- 
nant neoplasms A philosophical chapter entitled 
"The Cancer Problem and the Radiologist" is an 
erudite discussion by one who has dealt with cancer 
patients from the early days of radiation therapy 

One cntiasm of the work might be its brevity in 
the actual descnption of the treatment of malignant 
disease There is still much room for extension in 
that detail without defeating the av'owed purpose 
of the book 

In Memonam 

EDWARD EVERETT ROWELL, M D 
1S7S-1947 

Dr Edward Ev'crett Rowell, a member of the 
Radiological Society of North Amenca since 1927, 
died on July 13, at the age of sixty eight Dr 
Rowell was graduated from the Halmemann Medi- 
cal College and Hospital of Philadelphia in 3899 
He was radiologist on the staff of tlie Greenwich 
Hospital, Greonwach, Conn , and of the Norwalk 
General Hospital, Norwalk He was a diplomate of 
the Amencan Board of Radiology, a fellow of the 
Amencan College of Radiologv , and a member of the 
Amencan Roentgen Ray Society 
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subtentonal vessels by way of tbe postenor 
communicating artery 

It IS felt by some workers in this field 
that the procedure may be simplified con- 
siderably if mdirect puncture of the carotid 
IS accomplished through the intact skm, 
thus obviatmg the necessity for surgical 
exposure of the vessel There are those 
who beheve, however, that when the infor- 
mation to be denved from angiography is 
sufficiently important to the chmcal prob- 
lem m hand, the niceties of techmc which 
are made possible by surgical exposure of 
the mtemal carotid, as well as the preven- 
tion of possible and undesuable extravas- 
cular leakage, amply justify the more 
elaborate procedure of duect mjection mto 
the blood stream The details of both 
technics are readily available m recently 
published articles on the subject 

As yet, no truly ideal matenal has been 
made available for this particular type of 
contrast radiography Substances which 
are readily tolerated ui penpheral vessels, 
as weU as the arculation through the heart, 
cannot be used in the cerebral cuculation if 
they are known to produce profound bram 
irritation One opaque substance which 
IS smgularly free from this undesuable 
property, thorotrast, is used with justifi- 
able reluctance by radiologists and neuro- 
surgeons because of its inherent and pro- 
longed radioactivity Thonum dioxide is 
excreted very slowly mdeed after injection , 
the major portion bemg stored in the 
reticulo-endothehal system Once more, 
if the procedure is begun with careful con- 
sideration for the necessity of the examina- 
tion and the hkehhood that it will produce 
information of great value, careful plan- 
mng of the techmc to be used will permit 
the satisfactoiy’ employment of a suffi- 
aently small amount of thonum dioxide to 
prevent the accumulation of amounts 
ivithin the body which can possiblj’- consti- 
tute a threat of senous toxic end-results 
If used m amounts n hich have been shown 
to be innocuous, thonum dioxide (thoro- 
trast) is a suitable contrast matenal 

Cerebral angiography owes its diagnostic 
successes to three charactenstic groups of 


findings, each of which has pecuhar advan- 
tages In the case of intracranial lesions 
wluch involve the cuculatory system pn- 
manly, it is possible by means of the 
angiographic procedure to obtam duect 
information regarding the locabon and 
character of the lesion For example, 
cerebral aneurysms, whether they mvolve 
the mtemal carotid in its cavernous sinus 
segment at the base of the bram, or more 
penpheral branches, can be obserx^ed -with 
the greatest ease and clanty m contrast to 
the less defimtixm signs which depend upon 
erosion of neighbonng bone By the same 
token, obhteration of vascular channels, 
either partial or complete, can be identified 
and localized with a high degree of cer- 
tainty Tumors generously supplied with 
blood vessels can be seen m them own nght 
m properly prepared roentgenograms when 
these mazes of tumor x^^essels are momen- 
tarily filled with opaque matenal It is 
possible on the basis of the cntical study of 
resultmg roentgenograms to identify the 
particular tumor mvolved when cerebral 
angiograms are available This is par 
ticularly true in the case of most glio- 
blastomas Over and above the diagnostic 
findings which are umquely charactenstic 
of cerebral angiograms, evidences of X’us 
cular displacement, comparable to the 
signs of ventncular displacement obtained 
m ventnculography, can be utdized ad- 
vantageously m the locahzation of intra- 
cramal tumors 

The combined neurosurgical and radio 
logical procedure of cerebral angiography 
has won for itself dunng the past twenti 
years a well established position lATiile 
It IS not a procedure to be used mdiscnmi- 
nately and madvisedly, there will alwaj^s 
be found, m ex'ery clmic ivhere any con- 
siderable volume of intracramal disease is 
bemg apprehended and treated, problem 
cases which do not lend themselves to less 
elaborate methods of study Reserx ed for 
use in this field, cerebral angiography 
represents a significant milestone m the 
nexer endmg adxancement of diagnostic 
roentgenolog)’- 


Fred J Hodges, M D 



ANNOUNCEMENTS AND BOOK REVIEWS 


PITTSBURGH ROENTGEN SOCIETY 

The newly elected officers of the Pittsburgh 
Roentgen Society are Dr H N Mawhinnej of 
Pittsburgh, President, Dr Joseph Danzer of Oil 
City, Vice-President, Dr R P Header of Pitts- 
burgh, Secretary-Treasurer 

UROLOGY AWARD 

The Amencan Urological Association offers its 
annual award of SI, 000 (first prize SoOO, second 
pme SdOO, and third prize S200) for essays on the 
result of some climcal or laboratory research in urol- 
ogj The competition is limited to urologists who 
have been in such specific practice for not more than 
five j ears and to residents in urolog}' in recognized 
hospitals Full particulars ma)^ be obtained from 
the Seaetariy Dr Thomas D Moore, 899 Madison 
Ave , Memphis, Tenn Essa 3 's must be in his hands 
before March 1, 1948 

SCIENTIFIC BOOKS FOR FINLAND 

communication from the Amencan Fnends 
Sen ice Committee tells of the need of scientific and 
techmcal books to reconstruct the library of the 
Technical Institute at Helsinki, Finland, destro 3 ed 
bi bombing dunng the war In the remarkable 
efforts for recovery that the Firms are making, the 
lack of techmcal library facilities is a serious handi- 
cap It would be a practical act of fnendship to a 
nation that holds America in high regard if Amen- 
cans should contnbute good technical books and 
periodicals to this library 

Any such gifts should be marked for the Institute 
of Technologi Helsinki, and sent to the Legation of 
Finland, 2144 Wioming 'tie , N W , Washington, 
DC Dr K T Jutila, the Finnish Minister, will 
arrange for their shipment to Finland 


he has succeeded in enhancing the concentrated 
information found m the earlier editions of the 
work The book is a practical guide for the student 
or roentgenologist seeking useful material on roent- 
gen therapy presented m a conase, clear, but admit- 
tedly somewhat dogmatic manner It enables the 
expenenced radiologist to compare his own results 
with those obtained by the author’s methods 
The first eight chapters deal pnmanly with the 
physical side of roentgenology^ covenng cnrrent ap- 
paratus, protection, measunng instruments, both 
direct and induect, factors affecting skin dosage and 
depth dosage, standard technics, scattenng and dis- 
tribution, determination of skm dose, and the effects 
of radiation on normal and abnormal tissues Three 
technics at 135 kv p and one at 200 kv p are de- 
scnbed, with vanous modifications Included are 
fourteen useful depth-dose charts covenng vanous 
field sizes and anode skin distances through a range 
of qualities from half -value layers of 1 0 mm alumi- 
num to 2 0 mm copper 

There follow chapters on the treatment of skin dis- 
eases, infections, non-malignant, and finally malig- 
nant neoplasms A philosophical chapter entitled 
“The Cancer Problem and the Radiologist” is an 
erudite discussion by one who has dealt with cancer 
patients from the early days of radiation therapy 
One cnticism of the work might be its brevity in 
the actual descnption of the treatment of malignant 
disease. There is still much room for extension m 
that detail without defeating the avowed purpose 
of the book 

In Memonam 

EDWARD EVERETT ROWELL, M D 
1878-1947 


Book Reviews 

Practical X ra\ TREATME>fT By Arthur 
Erskine, M D a lolume of 155 pages with 22 
dlustrations Published by The Bruce Publishing 
Compani , St Paul and jSIinneapohs, 3d edition 
1 04 1 

Though the author docs not attempt to answer 
the SCI era! questions raised in the introduction to the 
bccond Edition of his Practical X ray Treatment,” 


JJr fcdward Everett Rowell, a member of the 
Radiological Society of North America since 1927 
ffied on July 13, at the age of sixty -aght Dr’ 
Row^ iras graduated from the Hahnemann Medi- 
al College and Hospital of Philadelphia in 1899 
He w^ radiologist on the staff of the Greenwich 

SnS w Norwalk 

(kneral Hosp.tM, Norwalk He ivas a diplomate of 

tte Mnencan Board of Radiology, a fellow of the 
Amencan College of Radiology , and a member of the 
\mencan Roentgen Ray Society 


735 




RADIOLOGICAL SOCIETIES SECRETARIES AND MEETING DATES 


Edtlor s Note Secretaries of state and local radiological societies are requested to co-operate in keeping this 
section up-to-date by notifying the editor promptly of changes in officers and meeting dates Address Howard 
P Doub, M D The Henry Ford Hospital, Detroit 2, Mich 


TJHITED STATES Connecticut 


Radiologicai, SociBTy OF North America Score 
iary-Treasurer, Donald S Childs, M D , 607 
Medical Arts Bldg , Syracuse 2, N Y 

American Hadium Society Secretary, Hugh F Hare, 
M D , 605 Commonsvealth Ave , Boston 16, Mass 

American Roentgen Ray Societi Secretary, Harold 
Dabney Kerr, M D , loiva City, Iowa 

American College of Radiology Secretary, Mac F 
Cahal, 20 N Wacker Dr , Chicago 6, 111 

Section on Radiology, A M A Secretary, U V 
Portmann, M D , Cleveland Clinic, Cleveland 6, 
Ohio 

Alabama 

Alabama Radiological Society Secretary- Treasurer, 
Courtney S Sbckley, M D , Bell Bldg Montgom 
ery Next meeting at the time and place of the 
Alabama State Medical Association meeting 

Arkansas 

Arkansas Radiological Society Secretary, Fred 
Hames M D , Pine Bluff Meets every three 
months and annually at meeting of State Medical 
Society 

California 

California Medical Association, Section on Radi- 
ology Secretary Sydney F Thomas M D 
Palo Alto Clinic, Palo Alto 

Los Angeles County Medical Association Ra- 
diological Section Secretary Mons Horwitz 
M D , 2009 WUshire Blvd Los Angeles 6 Meets 
second Wednesday of each month at County 
Society Bldg 

Pacific Roentgen Soceett Secretary L Henry 
Garland M D 430 Sutter St San Francisco 8 
Meets annually with State Medical Association 

San Diego Roentgen Socibti Secretary R F 
Nichaus, M D 1S31 Fourth Ave San Diego 
Meets first Wednesday of each month 

X-Ray SruDi Club op San Francisco Secretary 
Ivan J Miller M D 2000 Van Ness A\e Meets 
monthly on the third Thursday at 7 45 p m 
J anuary to June at Lane HaU Stanford Univer 
s.ty Hospital and July to December at Toland 
Hall, Umversitj of California Hospital 


BLQO 

^ool of hledicine and Hospitals 




Connecticut State Medical SoaErv Section on 
Radiology Secretary, Robert M Lowman, M D , 
Grace-New Haven Hospital Grace Unit, New 
Haven Meetings bimonthly, second Thursday 

Florida 

Florida Radiological Society Secretory-Treasurer, 
J A Beals, M D , St Luke’s Hospital, Jackson 
viUe Meets semiannually, m April preceding the 
annual meeting of the Florida Medical Society, 
and m November 

Georgia 

Georgia Radiological Society Secretary Treasurer, 
Robert Drane M D , De Renne Apartments 
Savannah Meets in November and at the annual 
meetmg of State Medical Association 

Ulmois 

Chicago Roentgen Soobty Secretary T J Wach 
owski, M D , 310 Ellis Ave , Wheaton Meets 
at the Palmer House second Thursday of October 
November, January February, March, and ^prili 
at 8 00 FM 

Illinois Radiological SociETi Secretary-Treasurer, 
William DeHoUander. M D , St Johns’ Hospital 
Springfield Meetmgs quarterly as announced 

Illinois State Medical Society, Section on Ra 
diologv Secretary, Frank S Hussey MV ,250 
East Supenor St Chicago 11 

Indiana 

Indiana Roentgen Society Secretary Treasurer, 
J A Campbell M D Indiana University Hos 
pitals, Indianapobs 7 Annual meetmg in May 

Iowa 

Iowa X Rai Club Secretary Arthur W Erskme, 
M D 326 Higley Budding Cedar Rapids Meets 
durmg annual session of State Medical Society 

Kentucky 

Kentucky Radiological Society Secretary Treas 
urer Sydney E Johnson M 0 101 W Chestnut 
St Louisville 

Louisville Radiological Society Secretary Treas 
urer Eierett L Pirkey Louisville General 
Hospital Louisville 2 Meets second Friday of 
each month at X-ou 1 s^ lUe General Hospital 

Loiusiona 

Louisiana Radiological SoexEry Secretary Trees 
urer Johnson R Anderson M 0 No Louisiana 
Sanitarium SbrcYcporl Meets with State Med 
leal Society 
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ORI.EA^s Parish Radiological Society Secretary, 
Joseph V Schlosser, M D , Chanty Hospital of 
Louisiana, New Orleans 13 Meets first Tuesday 
of each month 

Shreveport Radiological Club Secretary, Oscar O 
Jones, M D , 2622 Greenwood Road Meets 
monthly September to May, third Wednesday 
7 30 pm 

Maryland 

Baltqiorb City Medical SociBTy, Radiological 
Section Secretary, Harry A Miller, 2452 Eutaw 
Place, Baltimore 

Michigan 

Detroit X-ray and Radium Society Surelary- 
Treaeurer, E R Witwer, M D , Harper Hospital, 
Detroit 1 Meetings first Thursday of each month 
from October to May, at Wayne County Medical 
Society club rooms 

Michigan Association of Roentgenologists Sec- 
retary-Treasurer, R B MacDuff M D , 220 
Genesee Bank Bmldmg, Fhnt 3 

Minnesota 

Minnesota Radiological Society Secretary C N 
Borman. M D , 802 Medical Arts Bldg , Min- 
neapolis 2 Regular meetings in the Spring and 
FaU 

Missouri 

Radiological Society of Greater Kansas Ctty 
Secretary, John W Walker. M D , 306 E 12th St , 
Kansas City, Mo Meetings last Fnday of each 
month 

St LouisSocibty of Radiologists Secretary Edwin 
C Ernst, M D , 100 Beaumont Medical Bldg 
Meets on fourth Wednesday of each month, 
October to May 

Nebraska 

Nebraska Radiological Society Secretary Treas- 
urer, Ralph C Moore, M D Ivebraska Metho- 
dist Hospital, Omaha 3 Meetings third Wed- 
nesday of each month at 6 p m in either Omaha or 
Lincoln 

New England 

Net England Roentgen Ray Societi Secretary- 
Treasurer, George Levene, M D , Massachusetts 
Memonal Hospitals Boston, Mass Meets 
monthly on third Friday at Boston Medical 
Librarj 

New Hampshire 

New Hampshire Roentgen Societ\ Secretary- 
Treasurer Albert C Johnston, M D , Elliot Com- 
munitj Hospital Keene Meetings quarterly in 
Concord 

New Jersey 

Radiological Societt op New Jersei Secretary, 
Raphael Pomermr, M D , 31 Lincoln Park New- 


ark 2 Meetings at Atlantic City at tune of 
State Medical Society and midwinter in Newark 
as called 

New York 

Associated Radiologists of New York, Inc Sec- 
retary, Wilham J Franas, M D , East Rockaway, 
L I 

Brooklyn Roentgen Ray Society Secretary-Treas- 
urer, Abraham H Levy, M D , 1354 Carroll St , 
BUyn 13 Meets fourth Tuesday of every month, 
October to April 

Buffalo Radiological Society Secretary- T reasurer, 
Mano C Gian, M D , 610 Niagara St , Buffalo 1 
Meetings second Monday evenmg each month, 
October to May, mclusive 

Central New York Roentgen Sooety Secretary- 
Treasurer, Dwight V Needham M D , 608 E 
Genesee St , Syracuse 10 Meetings m January, 
May and October 

Long Island Radiological Society Secretary, Mar- 
cus Wiener, M D , 1430 48th St , Brooklyn 19 
Meetings fourth Thursday evening each month at 
Kings County Medical Bldg 

New York Roentgen Society Secretary Wm 
Snow, M D , 941 Park Ave , New York 28 

Rochester Roentgen-Ray Society Secretary, Mur- 
ray P George, M D . 260 Cnttenden Blvd , Ro- 
chester 7 Meets at Strong Memonal Hospital, 
third Monday, September through May 

North Carolina 

Radiological Sochbty op North Carolina Sec- 
retary-Treasurer, James E Hemphill, M D , Pro- 
fessional Bldg , Charlotte 2 Meets m May and 
October 

North Dakota 

North Dakota Radiological Society Secretary, 
Charles Heilman, M D , 1338 Second St , N , 
Fargo 

Ohio 

Ohio Radiological Society Secretary, Carroll 
Dundon, M D , 1030 Reibold Bldg , Dayton 2 
Next meeting at annual meetmg of the Ohio State 
Medical Association, May 1948 

Central Ohio Radiological Society Secretary, 
Edu ard T Kirkendall M D , 700 North Park St , 
Columbus 8 

Cincinnati Radiological Society Secretary Eugene 
L Saenger, M D , 735 Doctors Bldg , Cincinnati 2 
Meets last Monday of the month, September to 
May 

Cleveland Radiological Society Secretary-Treas- 
urer, George L Sackett, M D , 10515 Carnegie 
Ave , Cleveland 6 Meetings at 6 30 p M on 
fourth Monday, October to April. inclusiYC 

Oklahoma 

Oklahoma State Radiological Society Secretary- 
Treasurer. Peter M Russo M D , 230 Osier Build- 
ing Oklahoma Citj Meetings three times a year 
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Oregon 

Oregon Radiological Society Secretary-Treasurer, 
Wm Y Burton, M D , 242 Medical Arts Bldg , 
Portland 6 Meets monthly, on the second 
Wednesday, at 8 00 P u , in the hbrary of the 
University of Oregon Medical School 

Pacific Northwest 

Pacific Northwest Radiological Societt Secre- 
tary Treasurer, Sydney J Hawley, M D , 1320 
Madison St , Seattle 4, Wash Meets annually m 
May 

Pennsylvania 

Pennsylvania Radiological Society Secretary- 
Treasurer, James M Converse M D 416 Pine 
St Wilhamsport 8 Meets annually 

Philadelphia Roentgen Ray Society Secretary, 
Calvin L Stewart, M D , JeSerson Hospital 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 pm, from October to May m 
Thomson Hall, College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Society Secretary-Treasurer, 
R P Meader, M D , 4002 Jenkms Arcade, Pitts 
burgh 22 Meets second Wednesday of each 
month at 6 30 p u , October to June 

Rocky Mountam States 

Rocsnr Mountain Radiological Society Secretary- 
Treasurer, Maunce D Frazer, M D Lmcoln 
Chnic Lincoln, Nebr 

South Carolina 

South Carolina X-Ray Society Secretary-Treasurer, 
Robert B Taft, M D , 103 Rutledge Ave , Charles- 
ton 16 

Tennessee 

Memphis Roentgen Club Meetings second Tuesday 
of each month at University Center 

Tennessee Radiological Society Secretary Treas- 
urer J Marsh Fr4re M D 707 Walnut St Chat- 
tanooga Meets annually with State Medical 
Society in April 

Texas 

Dallas Fort Worth Roentgen Study Club Sec- 
retary X R Hyde M D Medical Arts Bldg , 
Fort Worth 2 Meetmgs on third Monday of each 
month in Dallas m the odd months and in Fort 
Worth in the even months 

Texas Radiological Society Secretary Treasurer 
RPO’BannonMD 650 Fifth Ave Fort Worth 
4 Next meeting Jan 17 1948 


Utah 

Utah State Radiological Society Secretary Treas 
urer, M Lowry Allen, M D , Judge Bldg , Salt 
Lake City 1 Meets third Wednesday, January 
March, May, September, November 

University of Utah Radiological Conference 
Secretary Henry H Lemer M D Meets first and 
tlurd Thursdays, September to June inclusive, 
at Salt Lake County General Hospital 

Vlrgima 

Virginia Radiological Society Secretary, E Latan 
Flanagan, M D 216 Medical Arts Bldg Rich 
mond 19 

Washington 

Washington State Radiological Society Seat 
iary Treasurer, Homer V Hartzell, M D , 310 
Stimson Bldg , Seattle 1 Meetmgs fourth Monday 
October through May, at College Club Seattle 

Wisconsm 

Milwaukee Roentgen Ray Society Secretary- 
Treasurer, C A H Fortier, M D , 231 W Wiscon 
sm Ave , Milwaukee 3 Meets monthly on second 
Monday at the Umversity Club 

Radiological Section of the Wisconsin State Med- 
ical Society Secretary S R Beatty, M D , 185 
Hazel St Oshkosh Two-day meetmg m Maj" 
and one day at annual meeting of State Medial 
Society m September 

University opWisconsin Radiological Conference 
Meets first and third Thursdays 4 to 6 P m , Sep 
tembertoMay inclusive Room 301 Service Mem 
onal Institute 426 N Charter St Madison 0 

CANADA 

Canadian Association of Radiologists Honorary 
Secretary Treasurer E M Crawford, M D , 2100 
Marlowe Ave , Montreal 28 Quebec Meetings 
m January and June 

La SociArfi Canadeenne Franjaise d Electrologib 
et db Radiologib MfioiCALEs General Secretary, 
Ong6ne Dufresne M D Institut du Radium, 
Montreal Meets on third Saturday of each 
month 

CUBA 

SOCIEDAD DB RaDIOLOGIa Y FisIOTERAPIA DE CuBA 
Offices m Hospital Mercedes Havana Meets 
monthly 

MEXICO 

SOCIBDAD MeXICAVA DE RadIOEOCIa Y FlStOTERAPlA 
General Secretary Dr Dionisio P4rez Cosio, 
Marsella 11 Mixico D F Meetings first Mon- 
day of each month 



ABSTRACTS OF CURRENT LITERATURE 


ROENTGEN DIAGNOSIS 
The Head and Neck 

Bonn, Richard E Penicdlin m the Treatment 
of Infections in the Nasal Passages and 
Smuscs 

Richardson, George S Adamantmoma of the 
Maxillary Sinus Report of Two Cases 
Bhbk, Lu>vd B , Jr Recurrent Parathyroid 
Adenoma A Case Report 


Electrocardiogram Due to the Position of the 
Eyplonng Electrode 

The Digeshve System 

Thomas, Merthyn A Webs and Constricting 
741 Bands m the Upper Esophagus (Sideropenic 

Dysphagia) 

741 Ladd, IVh-eiam E , and Swenson, Orvar 
E sophageal Atresia m TracheO'Esophageal 
741 Fistula 


The Chest 

High, Robert H , Zu^rling, Henry B , and 
Ftocolow, Michael L Disseminated Pul- 
monary Calcification A Repdrt of 113 Cases 742 
High, Robert H Noutuberculous Pulmonary 

Calcification and Histoplasmm Sensitivity 742 
Birkelo Carl C , Chamberlain, W Edward, 
Phelps, Paul S , Schools, Perci E , Zacks, 

David and YERtrSRALm, Jacob Tubercu- 
losis Case Finding A Comparison of the Ef- 
fectiveness of Various Roentgenographic and 
Photofluorographic Methods 742 

Vaccarezza, Raul F Lanari Alfredo, and 
S ouBRtfe, Alberto Discrepancies Between 
Clinical Radiological and Bronchospirometnc 
Findings 743 

Kinne\, William M Bronchiectasis A Neg- 
lected Disease. 743 

Morgenstbrn, Philip Koss, Frank R , and 
Aleyander, B^illiam W Residual Mustard 
Gas Bronchitis Effects of Prolonged Evpo- 
sure to Low Concentrations of Mustard Gas 743 

Watson, tViLLiAM L and Diamond, Henri D 

Surgical Thoracic Tumors m Navy Personnel 744 

SiLTZBACH Louis E Carcinoma Simulating Pul- 
monary Tuberculosis Differential Diagnosis 


in the Presymptomatic Stage in Two Cases 744 
Aleyander, Carter M and Chu, Foo Pul- 
monary Adenomatosis Complicated by Lobar 
Pneumonia 744 

Pendergrass Robert C and Allbritten, 
Prank F, Jr Pulmonary Compbcations of 
Dorsal Sympathectomy 744 

Dostroi sky , A Progressive Scleroderma of the 
Skin w ith Cy'slic Sclcrodermal Changes of the 
Lungs 745 

Home Calderon and Miller Winston R 

Human Glanders Report of Stx Cases 745 

Clagett O Theron, anti Eaton L M Surgi- 
cal Treatment of Myasthenia Gravis 745 


1 ORCACs, Paul Congenital Heart Disease mth 

Isolated Inversion of the Abdominal Viscera 745 
Sm eut Richard H , Pin-dlay Charles IV , Jr , 
and RnicRSBAai Gertrud C Diagnosis 
ami Treatment of Tracheal and Esophageal 
Obslrucliou Due to Congenital \ ascular Ring 746 
Burnett Cloucii T Changes in the Prcconlial 


Ricketts William E , Kirsnbr, Joseph B , and 
Palmer, Walter L Large, Otherwise Nor- 
mal Gastnc Rugae Simulating Tumor of 
Stomach Report of Three Cases 
Machella, Thomas E , Hodges, Horace H , and 
Lorber, Stanley H Restoration of Gastnc 
Motihty by Urethane of B Methyl Chohne 
After Section of the Vagus Nerves for Peptic 
Ulcer 

Brown, Charles H , Colvert, James R , and 
Brush, Brock E Gastro Ileostomy, a Rare 
Surgical Error Symptoms and X-ray Find- 
ings 

Alvarez, Laurbano Falla, and FariRas, 
Pedro L Post-Bulbar Duodenal Ulcers 
Finestone, Edm'Ard O Intussusception of E-y- 
cluded Distal Ileum with Spontaneous Evpul- 
sion per Anum of Sequestrated Intussuscep- 
tum 

Drew, Robert, DevOn Kendal, and Samuel 
Eric Residual Defects After Sprue Re- 
view of 20 Cases 

RicKETrs, Henry T Maimon Samuel N , and 
Knowlton, Kathryn Steatorrhea 
Gardiner, Ralph H Volvulus of the Caecum 
JoBB, Emil and Finkelstein, Arthur Inter- 
esting X-Ray Findings in a Case of Acute Ful- 
minating Ulcerative Cohtis 
pLATTNEK, H A Contnbutiott to the Radiologic 
Diagnosis of Internal Biliary Fistulas 

The Musculoskeletal System 

SuTRO, Charles J Hypermobdity of Bones Due 
to "Overlengthened" Capsular and Ligamen- 
tous Tissues A Cause for Recurrent Inter- 
Articular Effusions 

Zawisch, Carla Marble Bone Disease A 
Study of Osteogenesis 

Lyons, Harold A Sclerosing Osteomyehtis of 
Gan4, with Report of a Case 
Avre, B a Case of Hypertrophic Osteo- 
arthropathy 

Fossati Franco A Rare Ostco-arthropathic 
Syndrome Radiologic Considerations 
Dickson, D D, Luckey, C A , anti Logan, 
In H Infantile Cortical Hyperostoses 
Holley Edward B Synngomyclia Morvan's 
Syndrome 
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Oregon 


Utah 


Oregon Radiological Society Secrelary-Treasttrer, 
Wm Y Burton M D , 242 Medical Arts Bldg , 
Portland 5 Meets monthly, on the second 
Wednesday, at 8 00 p u , in the hbrary of the 
University of Oregon Medical School 

Pacific Northwest 

Paopic Northwest Radiological Socibty Secre- 
tary Treasurer Sydney J Hawley, M D , 1320 
Madison St , Seattle 4 Wash Meets annually m 
May 

Pennsylvaiua 

Pennsylvania Radiological Society Secretary 
Treasurer, James M Converse M D 416 Pine 
St , Williamsport 8 Meets annually 

Philadelphia Roentgen Ray Societt Secretary, 
Calvm L Stewart, M D , Jefferson Hospital, 
Philadelphia 7 Meets first Thursday of each 
month at 8 00 p u , from October to May m 
Thomson Hall College of Physicians, 21 S 22d St 

Pittsburgh Roentgen Societt Secretary Treasurer 
R P Meader, M D , 4002 Jenkins Arcade, Pitts 
burgh 22 Meets second Wednesday of each 
month at 6 30 P m October to June 

Rocky Mountam States 

Rocky Mountain Radiological Societ\ Secretary- 
Treasurer, Maurice D Frazer, M D , Lmcoln 
Clmic Lmcoln Nebr 

South CaroUna 


Utah State Radiological Society Secrtiary-Treas 
urer M Lowry Allen, M D , Judge Bldg Salt 
Lake City 1 Meets third Wednesday, January 
March, May, September, November 

University of Utah Radiological Conference 
Secretary, Henry H Lemer, M D Meets first and 
third Thursdays, September to June inclusive 
at Salt Lake County General Hospital 

Virginia 

Virginia Radiological Society 5ecre/ory, E Latan 
Flanagan, M D , 216 Medical Arts Bldg , Rich 
mond 19 

Washmgton 

Washington State Radiological Soceett Stcrt 
tary Treasurer, Homer V Hartzell, MD, 310 
Stimson Bldg Seattle 1 Meetmgs fourth Monday 
October through May, at College Club Seattle 

Wisconsin 

Milwaukee Roentgen Ray SocrsTV Secretary- 
Treasurer, C A H Fortier M D , 231 W Wiscon 
sm Ave , Milwaukee 3 Meets monthly on second 
Monday at the Umversity Club 

Radiological Section of the Wisconsin State Med- 
ical SociBTV Secretary S R Beatty M D 185 
Hazel St , Oshkosh Two-day meeting m Msy 
and one day at annual meetmg of State MedKsI 
Society m September 

UNTVERSrry ofWisconsin Radiological Conference 

Meets first and third Thursdays 4 to 6 p m Sep- 
tember to May mclusive Room 301 Service Mem 
onal Institute 426 N Charter St Madison 6 


South Carolina X-Ray SociBTT Secretary Treasurer 
Robert B Taft M D 103 Rutledge Ave Charles- 
ton 16 


Tennessee 

Mbuphis Roentgen Club Meetings second Tuesday 
of each month at University Center 
Tennessee Radiological Society Secretary Treas- 
urer J Marsh Frire M D 707 Walnut St Chat- 
tanooga Meets annually with State Medical 
Society in April 


Texas 

Dallas-Fort Worth Roentgen Studi Club Sec- 
retary X R Hyde M D Medical Arts Bldg 
Fort Worth 2 MeeUngs on thud Monday of each 

month m Dallas in the odd months and m Fort 
Worth m the even months 

Texas Radiological Society Secretary Treasurer 
R p OBannon MD 650 Fifth Ave Fort Worth 
4 Next meeting Jan 17 1948 


CANADA 

Canadian Association op Radiologists Honorary 
Secretary Treasurer, E M Crawford, M D , 2100 
Marlowe Ave , Montreal 28 Quebec Meetmgs 
m January and June 

La SociAtA Canadebnne-Francaisb d Elbctrologib 
et dh Radiologib MfioicALES General Secretary, 
Ongine Dufresne M D Institut du Radium 
Montreal Meets on third Saturday of each 
month 


CUBA 

Sociedad de RadiologIa y Fisioterapia de Cuba 
Offices m Hospital Mercedes Havana Meets 
monthly 


MEXICO 

Sociedad Mexicana de RadiologIa v Fisioterapia 
General Secretary Dr Dionisio Pirez Cosio, 
Marsella 11 Mexico D F Meetings first Mon- 
day of each month 



ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Penicillm m the Treatment of Infections m the Nasal 
Passages and Smuses. Richard E Dunn Australian 
S.New Zealand J Surg 16 183-181, January 1947 
This paper is an account of the use of penicilhn as an 
adjunct in the treatment of infections of the nose and 
accessorj smuses Before treatment was instituted, 
s tay studies of the sinuses were made, antral puncture 
ivas done, and antral washings were obtained The 
treatment was undertaken only m those cases m which 
the presence of penicdhn sensitive organisms were 
found to be present In patients w ith smus symptoms 
X ray exammation was particularly helpful not only in 
the diagnosis of sinusitis, but also in determining which 
sinuses were involved Only by this means could the 
most effective method of applymg pemedhn m a given 
case be ascertained 

Four methods of admimstration are described (1) 
local application by (o) displacement of au from the 
sinuses, (6) nasal drops (c) antral puncture and instil- 
lation or (d) contmuous irrigations , (2) intramuscular 
injection, (3) local application combmed with oral 
adrmmstration of sulfamerazine , (4) intramuscular and 
local application combined 

Initial and repeat roentgenograms were employed to 
determine the most efficacious route for penicilhn ad- 
ministration in a given case as well as to follow the 
clinical response to treatment 
Sit cases are described in detail and a summary of 79 
rases IS presented in table form Whde the majority 
of the patients claimed relief of symptoms and showed 
roentgen evidence of improvement, the author beheves 
that the response to other conservative measures would 
have been equally good Lotus Bernstein M D 

Adamantinoma of the Maxillary Smus Report of 
Two Cases George S Richardson Ann Otol 
f^'n 8. Laryng 5S 914-931 December 1946 
Two cases of adamantinoma of the maxiUary sinuses 
5rc reported one of which presented an atypical and the 
other a typical microscopic picture This tumor has 
been adequately defined as an epithelial tumor arising 
from the odontogenic apparatus or from cells with a 
Potcntiahtj for forming tissues of the enamel organ " 
The commonest sites arc the mandible, maxilla tibia, 
und hypophyseal body probably in that order 
The tumor may arise as a solid growth and become 
cWic, Or It may arise as cither a solid or cystic type and 
so remain A wade age range is noted, but the greatest 
incidence is in the late third and early fourth decade ol 
life 

Adamantinoma, like other antral tumors, may be 
suggested by a careful history cUcitiiig earlier dental 
trauma or a unil itcral nasal obstruction of long stand- 
ing With mucopurulent or scrosangumcous discharge 
Syanjitoms include fetor occasionally frontal head 
ache crmid nenc disturbances involving the first 
second third fourth and fifth nerves and cxtcnial dc 
formily 

Chont (Am J Roentgenol 50 480, 1943 Abst in 
Radiology 42 511 1914) considers ndamaiitinoma 

quite characleristic rocutguiologically The solid ada- 
manlrnoma licbeliives has a monocystic appearance on 


the \-ray film, interrupted by small mches on the border 
of the bony defect This produces a more or less 
lobulated appearance and a few fine bone trabeculae to 
differentiate it from odontogemc cysts with their 
smooth borders The polycystic type reveals a honey- 
comb appearance in the early stage Tooth elements 
may or may not be contained, but the round cystic com- 
partments are quite charactenstic 
The roentgenologic diagnosis of any antral tumor 
depends upon the famihanty of the roentgenologist with 
the behavior of the tumor in that location Certainly 
all adamantinomas do not necessarily become encap- 
sulated in a bony shell, nor produce large, bulging ex- 
ternal deformities 

The roentgenograms in one of the author’s cases 
showed nothing of significance other than bone destruc- 
tion, while the other presented certain of the charac- 
teristics outlmed by Chont, namely a monocystic 
appearance with small niches in a bony trabecida 
through the midportion of the sinus, while subsequent 
films revealed a honeycomb appearance with roimd, 
cystic compartments 

Adamantmomas are mahgnant, invasive, and com- 
paratively slow growing For a favorable prognosis 
they must be recognized promptly, be radically and 
thoroughly treated by early and adequate surgery, and 
watched frequently for recurrence Irradiation affords 
little or no benefit in halting progress of the tumor 
Stephen N Tager, M D 

Recurrent Parathyroid Adenoma A Case Report 
Lloyd B Burk Jr Surgery 21 95-101, January 1947 
This case report illustrates the recurrence of benign 
parathyroid adenoma from a transplant of the tumor 
left in at the first operation 

Diagnosis of hyperparathyToidism in a 31-year-old 
white male was established through the following 
roentgcnographic changes (1) prominence of the 
trabecular pattern and decalcification throughout the 
entire skeleton especially the skull, (2) cystic changes 
m the Ubial condyles bilaterally, the lateral condyle of 
the left femur, the 4th, 5th 6th and 7th nbs on the 
right, and the 3d nb on the left, with two fractures, 
(3) marked calcram deposition in the parenchyma of 
both kidneys , (4) absence of the lamina dura of the teeth 
Laboratory findings confirmed the diagnosis, and a 
tumor was palpable just to the left of the trachea and 
above the sternum At operation, as a safeguard 
against development of hypoparathyroidism, a small 
fragment of the adenoma was transplanted beneath the 
sternothyroid and stcmoh> oid muscles 

Two years later, the patient was again seen vnth a 
tumor at the site of the transplant and recurrent 
manifestations of hyperparathjToidism The tumor 
was exased Pathologicallj it resembled the original 
adenoma, though some ot the cells were less t>-p]cal, 
showing mild pleomorphic and hiTicrchromatic cliangcs* 
Kcathcr tumor is considered malignant The paUent 
was free ol sy mptoms after the second operation, and 
X ray examination showed complete recalcification of 
the skull and partial rcmincrahzation of the corvacal 
spine The cj'slic areas w ere nearly rccalcified 

J E WllITELEATHKR, M D 
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with a Report of Two Cases 753 
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Stnlang disagreement of the readers inth one an- 
other regarding the presence or absence of tuberculosis 
eras found In some cases 20 per cent of the films ii hich 
were called positive for tuberculosis by one reader n ere 
read as negative by another Furthermore, there was 
great variation in the ability of an individual reader to 
be consistent with himself in two independent inter- 
pretations of the same set of 14 X 17 inch celluloid 
films 

Two suggestions are made (1) that a revision of the 
method of classifying films is needed, such a revision 
to be based on an extensive study and actual expen- 
raentabon, (2) that in mass survey work all films be 
read independently by at least two interpreters and 
that all persons whose films are selected as positive or 
suggesbie for tuberculosis by one or the other inter- 
preter be recalled for further study 

L A PozNAK, M D 
(University of hlichigan) 

Discrepanaes Between Clmical-Radiological and 
Bronchospirometnc Findmgs Raul F Vaccarezza, 
Alfredo Lanan and AJberto Soubnd Am Rev 
Tuberc 55 128-143. February 1947 
Bj means of bronchospuoraetry the functional capa- 
city of each lung can be determmed separately The 
author presents a senes of cases in which the clinical and 
radiographic findings were at vanance with those ob- 
tained by bronchospiroraetry In each of these the 
lung appeanng more severely involved by disease re- 
vealed the better pulmonary respiratory function 
Upon analysis, the causes for this discrepancy were 
found to be as foUows 

1 Pulmonary Factors Emphysema or diffuse fibro- 
sis may pass unnoticed or be underestimated in the 
roentgenogram Small parenchymal lesions may be 
unobserved 

2 Bronchial Factors Bronchial lesions may mter- 
fere greatly with ventdation due to partial stenosis 

3 Pleural Factors Pleural thickening and ad- 
hteions frequently dimmish the functional capacity of 
the corresponding lung These lesions are not always 
apparent in roentgenograms 

4 Changes m the Chest Wall Muscular atrophy, 
phrenic paralysis, or pain on one side may seriously 
affect the pulmonary function 

It IS concluded that bronchospirometnc examination 
should be done m all patients who are to be submitted 
to surgical collapse therapy, since this method may show 
that the contrahteral lung has insufficient functional 
'Opacity to allow collapse of the opposite side 

L W Path, M D 

Bronchiectasis A Neglected Disease 'nfilhara M 
Chest 13 33-^7 January-February 

lull 

The author made the diagnosis of bronchiectasis 59 
tinics with the aid of bronchography dunng a penod of 
eighteen months while on duty on the general chest 
sen ice of a na\-al hospital Dunng this tunc 0,764 
patients wvre admitted to the hospital The incidence 
of broiichicct ISIS was thus 0 0 per cent, representing 
the largest non tuberculous group of chronic pulmonary 
diseases The condition followed pneumonia m oq 
cases upper respiratory infccUon m 16 asthma in”‘> 
scarlet fescr m 2 whoopmg cough m 2 measles in 1 
lung abscess in 1 inhalation ol poison gas ui 1 In 0 


there was no known antecedent illness The ages by 
decades for the onset of symptoms were as follows 
from 1 to 10 years, 16, 11 to 20 years, 18, 21 to 30 
years 19, 31 to 40 years, 6 

The duration of the symptoms wais under si\ months 
in 24 cases, 7 to 12 months m 5, 1 to 2 years in 3, 2 to 
3 years ml. 3 to 4 years m2, 4 to 6 years ml, 5 to 10 
years in 0 10 to 15 years m 5 16 to 20 years in 4 
20 to 25 years m 5 The group of 24 with symptoms of 
less than si\ months’ duration had had a streptococcal 
pneumonia, contracted dunng an epidemic at one of 
the trainmg camps Cough and expectoration were 
present m all cases, but m only 2 was the sputum foul 
The majority of the patients complamed of mcreased 
susceptibihty to respiratory infections Hemoptysis 
and pulmonary hemorrhage were present in 19 cases 
Dyspnea on exertion was complamed of by 6 Club- 
bing of the fingers was present in 1 case only 

The roentgen findmgs m preliminary films are de- 
scribed as thickenmg and fuzaness of the hnear mark- 
ings m 46 evidences of atelectasis in 28 ring shadows 
in 12, pneumonic shadows (bronchopaeumoaia or 
atypical pneumoma) m 19 and no abnormal shadows m 
11 

Bronchograms were necessary for positive diagnoses 
For mtroduction of the iodized od, the author recom- 
mends the supraglottic method for general use as bemg 
simple and reqmrmg no special apparatus The lesions 
were locahzed as follows left lower lobe alone 23, nght 
low er lobe alone, 13 both lower lobes, 12 right middle 
lobe alone, 2, both lower lobes and nght middle lobe, 
2, both lower lobes nght rmddle lobe, and Imgula of 
left upper lobe, 2 nght upper lobe alone, 1 , Imgula of 
left upper lobe alone 1 , nght middle and nght lower 
lobes 1 , left lower and right middle lobes, 2 , both lower 
lobes and hngula of left upper lobe, 1 

Such complications as acute pneumonitis pulmonary 
abscess, empyema, pulmonary fibrosis, and emphysema 
are mevitable m the long-standing cases and may lead 
to Cor pulmonale Metastatic abscesses to bram, hver, 
and bones are not uncommon Amyloidosis is rare 

The author also discusses prophylaxis and medical 
and surgical treatment Henex K Taxxor M D 

Residual Mustard Gas Bronchitis Effects of Pro- 
longed Exposure to Low Concentrations of Mustard 
Gas Philip Morgenstem Frank R Koss, and WdUam 
W Alexander Ann Int Med 26 27-40 January 
1947 

Mustard vapor like other imtant gases produces an 
inflammatory reaction m the mucosa of the respiratory 
tract The seventy of the inflammatory process will 
vary with the concentration of the gas, the length of 
exposure and the susceptibility of the individual But 
although the inflammation is most sevxue in the upper 
respiratory tract decreasing in intensity downward, it 
IS the smaller bronchi and bromJuoles which tend to 
show residual pathologic changes due to the accumula- 
tion of sccondmly infected secretions and necrotic 
tissues The ' penbronchial thickening" often noted 
in the basal portions of the lung fields on roentgeno- 
grams may well represent small areas of patchy atelec- 
tasis The stage is then set for the development of 
bronchiectasis 

Fifty flic out of 85 patients suffermg from exposure 
to mustard gas. on whom hpiodol studies were done 
showed definite roentgen evidence of bronchiectasis 
ranging from slight inv olv ement of a few bronchi m one 
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Disseminated Pnlmonaiy Calcification A Report of 
113 Cases Robert H High Henry B Zwerhng and 
Michael L Fnreolow Pub Health Rep 62 20-29 
Jan 3 1947 

The hterature on pulmonary calcification is reviewed, 
and a study of 113 cases is presented In every in- 
stance five or more calcareous deposits were present m 
each lung field scattered over at least half the field 
The films were studied by two "readers,” and were re- 
viewed by both first separately and then together so 
that the findings were as objective as possible Tuber- 
cuhn and histoplasmm skm tests were made on these 
patients and interpreted according to well established 
standards 


Two types of disseminated calcification were recog- 
mzed mdiary calcification and multiple bilateral calci- 
fication The disbnction is interesting, smee most 
observers feel that the miliary type results from hema- 
togenous dissemination of the causative agent whereas 
the multiple bflateral type is the result of bronchogemc 
dissemmation Illustrations of both types are included 
Sixty-four of the 113 cases studied were previously 
reported by Furcolow High, and Allen (Pub Health 
Rep 61 1132 194fi) havmg been found among 6 528 
school children m Kansas City, Mo The remammg 
49 cases were collected from various sources The 
authors analyze each of these groups separately, as well 
as giving the figures for the two combined Of the 113 
persons showing pulmonary calcifications 108 were 
tested with both histoplasmm and tubercuhn 86 1 per 
cent reacted positively to histoplasmm but not to tuber- 
culm, 10,2 per cent reacted positively to both, 3 7 per 
cent were negative to both, none gave a positive re- 
action to tubercuhn and a negative reaction to histo- 
plasmm Summing up these observations, it is found 
that 96 3 per cent gave positive histoplasmm reactions 
as compared to 10,2 per cent reacting to tuberculin 
In 69 of the 113 cases or 61 1 percent the pulmonary 
calafication was of the multiple bilateral type and in 
44 or 38 8 per cent of the miliary type Calafications 
were present m the hilar structures in 73 5 per cent of 
the former group and in only 60 per cent of the latter 
No sigmficant differences were observed m the skin re- 
actions in these two groups 

The authors conclude that then findings constitute 
strong evidence that disseminated calcifications in the 
lungs are not frequently caused by tubercle baciUi but 
probably by the agent produemg sensitivity to histo- 


plasmm Two interesting observations were the 
lower incidence of chest calcification in Negroes and the 
demonstration of a definite familial relationship 

An excellent bibliography on pulmonary calcification 
Is appended To this might be added a paper by 
Fnmann Dahl and Waaler appearing m 1936 as Sup- 
plemcntum 33 Acta radiologica This was suggested 
by one of the authors (H B Z) 

Sydntei F Thomas M D 


Nontuberculous Pulmonary Calcification and Histo- 
ilasmm Sensitivity Robert H High Pennsjlvm.a 

M T 50 384-387 January 1947 

cilcareous deposits m the pulmonary parench^a 
md tracheobronchial lymph nodes Imve gencrallj 

the result of healed tuberculosis It has 
ST f^d howX that many patients inth such 
^^fi'e^tion doTot react to tubercuhn and that areas of 


this country with a high frequency of calcification in the 
chest are not necessarily those with high mortality 
rates for tuberculosis 

Earher mvestigators were able to demonstrate that 
pulmonary infections with Coccidtoides immtlis could 
cause calcification m the chest but no significant cor 
relation could be established between the pulmomry 
condition and cocadioidm sensitivity It was noted hy 
Smith (M Clin North America 27 790, 1943) that 
most cases of histoplasmosis (caused by B capsulalum) 
had occurred m areas where a high incidence of cala 
fication m the chest uas seen and as antigen from this 
fungus was available groups of nurses were tested for 
sensitivity This was done on the theory that, like 
coccidioidomycosis histoplasmosis might occur in an 
unrecognized bemgn form which would cause pulmo- 
nary calcification The number of positive reactors to 
histoplasmm has shown wide variation geographically 
It has been found however by various observers that 
far more patients with lung calcification react positii’cly 
to histoplasmm than to tubercuhn Of one group of 
3 105 nurses 294 showed pulmonary calcifications, and 
of these 63 gave positive reactions to tuberculin 200 
to histoplasmm 26 to neither There is as yet, how 
ever, no proof that histoplasmm sensitivity is caused by 
present or past infections with H capsuhlnm 

It IS emphasized that m most mstances it is impossible 
to distingmsh between tubercnlous and non tuberculous 
calcification roentgenographically though some workers 
have attempted to show that disseminated or "wbca 
tena-hle” calcifications are caused by the agent pro- 
duemg histoplasmm sensitivity 

Joseph T Danzer, JI D 

Tuberculosis Case Finding A Comparison of the 
Effectiveness of Various Roentgenographic and Photic 
fluorographic Methods Carl C Bukelo, W Edward 
Chamberlam, Paul S Phelps Percy E Schools, Hand 
Zacks and Jacob Yerushalmy JAMA 133 
359-366 Feb 8, 1947 

In 1944 the Veterans Administration recognized the 
need for comprehensive evaluation of different roent 
genographic and photofluorographic methods and a 
Board of Roentgenology, aided by a statistician was 
appointed The Board consisted of two radiologists 
and three chest speciahsts The conditions of mass sur 
vey work were simulated as closely as possible for the 
various technics employed Manufacturers pronded 
the machines and made special efforts to produce films 
of the best possible quality For each one of 1 250 
individuals a 14 X 17 inch celluloid film 35-ram and 
4 X 10 inch photofluorograms and 14 X 17 inch paper 
negatives were obtained on the same visit These sets 
of films were then interpreted independently by the 
five members forming the Board of Roentgenology 
An agreement on nomenclature and code for classify 
mg the films into categories as uniform as possible was 
made before any of the films m the survey were re 
viewed Each reader then received only one set of 
films at a time The 14 X 17 inch celluloid films were 
read last m the senes and after a wait of two months 
were again read by each reader 

The results were found to justify the conclusion 
that no one of the methods not even the 14 X 17 inch 
celluloid IS supenor for case finding purposes to any 
other method The miniature technics showed slight 
over reading by one reader but it is felt that this 
handicap can be overcome by personal training 
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phragm or stationary gnd In the differenUation of 
extrapleural fluid from effusion in the intrapleural space 
the following points may be helpful (1) m the erect 
position, extrapleural fluid docs not collect m the costo- 
phrenic angle, (2) in the supine position extrapleural 
fluid does not disperse as a diffuse shadow, but retains 
the same contour as in the erect position, and (3) a 
convex lower and anterior border is seen with the 
larger flmd collections 
Six illustrative cases arc reported 

Ell WOOD W Godfrey, M D 

Progressive Scleroderma of the Skm with Cystic 
Sderodermal Changes of the Lungs A Dostrovsky 
Arch Derraat Syph 55 1-11 January 1947 
Progressive scleroderma is a disease that usually 
affects the skm and underlying musculature Autopsy 
reports, however, have show n that internal organs, such 
as the esophagus, lungs, heart, kidneys liver, and 
endoerme glands may also be affected 
The author desenbes three cases showing that there 
are charactenstic pulmonary changes when the disease 
affects the lungs Autopsy reports on two of these 
cases show that the lungs become cystic in their mid 
portion and basal areas There is an increase in fibrous 
tissue throughout the lungs and a thickening of the 
blood vessels There may be adhesions between the 
lobes to such a degree that they grow firmly together 
The radiographic findmgs in these cases arc in no way 
charactenstic of the disease There is an increased 
amount of fibrous tissue similar to that seen m an old 
hematogenous infection Some cases may show cystic 
or cavity-hke shadows m the mid and lower portions of 
the lungs The apices arc not usually affected 

Joseph T Danzer, M D 


Human Glanders Report of Sue Cases Calderon 
Howe and Winston R Miller Ann Int Med 26 
93-115 January 1947 

Six cases of glanders occurring withm the space of 
one year among personnel involved m laboratory re- 
search work wnth Mallcomyccs mallei arc reported 
The diagnosis was substantiated by a significant and 
sustained nse m the scrum titer of agglutinins for M 
mallei in 5 cases and by a less marked nse in titer in the 
sixth case In 4 cases the complement fixation test 
also became positia c The only other stnkmg labora- 
tory finding was a persistent leukopenia and rclatnc 
lymphocytosis With rccoi cry the lymphocytosis 
tended to subside, and the differential count gradually 
resumed normal proportions 

The roentgen findings in 4 cases were similar in that 
the lesions suggested lung abscess m the early stages, 
before captation and necrosis being fairly w ell circuni- 
senbed and rougbh circular m outline In another 
case the lesion wais more suggcsliTC of pneumonitis 
being somewhat diffuse and infiltrating in character 
In one case chest films were negatixe In no instance 
w-as there roentgen cxadcncc of plcuntis or pleural 
effusion 

All 0 p ilicnts were lre.atcd with sulfadiazine because 
of sinking ceadcncc of its efficacy in animals infected 
cxpcninent illy with M mallei Tlic indications arc 
that that human infection with V mallei is also amen- 
able to sulfadiariiie though no definite conclusions can 
be draw n from so small a senes 

Stcpuex N Tagpb M D 


Surgical Treatment of Myasthema Gravis 0 
Theron Oagett and L M Eaton J Thoracic Surg 
16 62-78, February 1947 

Thus article presents a complete discussion of myas- 
thenia gravis, pnmanly from the surgical point of view 
The authors have studied 191 cases of the disease of 
which 32 were treated operatively and followed for at 
least SIX months there^cr In 16 cases tumors of 
the thymus were found In 17 cases, no tumor was 
found but m 10 of these the gland was enlarged 

Before the present study was undertaken, in 1941, no 
case of a thymic tumor had been unequivocably demon- 
strated roentgenographically even though all patients 
had had stereoscopic roentgenograms of the chest A 
review of the 191 cases constituting the basis of this 
paper showed that wuth the use of fluoroscopy and 
oblique and lateral views, 30 tumors of the thymus 
were demonstrable an incidence of 16 7 per cent Of 
the 30 cases in which a definite roentgenologic diagnosis 
was made, the diagnosis was verified surgically m 17 
cases and at necropsy m 6 cases In 8 cases the diag- 
nosis remained unverified, but m these the roentgeno- 
graphic evidence wms unequivocal Furthermore, in 
none of 19 cases in this senes m which the results of 
roentgenologic examination were negative for tumor 
were tumors found at surgical exploration Cl8 cases) or 
at necropsy (1 case) Only one mistake was made a 
small tumor was diagnosed radiographically but none 
was found at operation It is therefore believed that 
by careful roentgen examination practically all thymic 
tumors m myasthema gravis can be diagnosed pre- 
operativcly Harold O Peterson, M D 

Congemtal Heart Disease with Isolated Inversion of 
the Abdommal Viscera Paul Forgacs Bnt Heart 
J 9 27-33 January 1947 

Forgacs desenbes two cases of partial mversion of the 
viscera, with transposition of the abdominal organs 
only the heart retaining its normal position Both 
patients showed evidence of congenital heart disease 
A search through the literature revealed 12 similar 
cases The author bebeves that this group mav repre- 
sent a distmct entity, and that the paucity of reported 
cases IS due to lack of appreaation and uncntical re- 
views of these patients Details of the previously re- 
ported cases are furnished 

The 14 cases are discussed, but the author hesitates 
to estimate the total incidence of congenital heart dis- 
ease or the relaUve ‘tequency of the vanous tyqies of 
cardiac defect assoaated with isolated inversion of ab- 
dommal viscera Predominance of transposition of the 
ntria is, howei-er, stnkmg— 8 of the 14 cases demon- 
strating this rare abnormality Two of the cases had a 
common atnum supplying both lentncles, and the 
status of the atna m the 4 remaining cases w as indcter- 
mmatc It would, therefore, appear that this repre- 
sents the key defect of the heart, and the associated 
structural changes develop in order to direct arteriaf 
and venous blood to their proper outlets Transpo- 
sition of the aorta to the nght ventricle and thepulraon- 
arv artery to the left v entncle would achicv e this effect 
All other assoaated defects are incompatible with nor- 
mal survaval of the affected mdivadual 
The author develops an hypothesis based upon the 


fmt that development of the atna is dependent upon 
the rclura flow of venous blood from the vascera and 
Plac^ta m fetal bfc. The flow of blood from trans- 
posed vascera to a normally placed sinus venosus or 
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lower lobe to extensive involvement of as many as four 
lobes Roentgenographic findings range all the way 
from mimmal mcrease m the prommence of the bron- 
chovascular m a r kings to defimte peribronchial thicken- 
ing and patchy basal pneumomtis A patient may, 
however have negative bronchograms and an appar- 
ently normal chest fihn and yet be partially disabled 
because of a persistent paroxysmal cough, for roentgen 
studies can show structural changes when they exceed a 
certain degree but they cannot demonstrate disturbed 
physiology of the bronchial musculature and mucosa 
The roentgenogram, therefore is of hmited value m 
chronic mustard gas bronchitis as compared to its role 
m other chest diseases 

Present routme treatment of chrome mustard gas 
bronchitis consists of postural drainage, high fluid in- 
take, 60 grams of ammomum chloride dail y and re- 
moval of the patient from all contact with smoke fumes 
or dust Steam mhalations are often of value m easmg 
the tight sensation and wheezmg m the chest Most 
patients feel considerable relief of wheexmg and chest 
tightness for several days or weeks after a hpiodol 
mstillatioa Recently good results have been reported 
with the use of nebulized pemcillm 

Stephen N TacER, M D 


Surgical Thoracic Tumors in Navy Personnel Wm 
Law Watson and Henry D Diamond J Thoracic 
Surg 16 1-11 February 1947 

The Naval Hospital in Brooklyn N Y , is designated 
as the regular treatment hospital for neoplastic cases m 
the Navy serving ships and stations on the Atlantic 
Coast and in the Ninth Naval District Durmg a 
three year period 746 cases of neoplastic disease were 
seen and treated Thirty three of these patients had 
thoraac tumors suitable for surgery of which 24 were 
bemgn and 9 malignant. All the cases were m males, 
ranging from seventeen to forty-seven years of age 
Twenty-three patients had no symptoms and the diag- 
nosis was made by routme chest films In 6 of these 
the tumor was malignant- 

Of the 33 thoracic tumors 17 were lung tumors 
includmg 3 caremomas and 2 mesothelial sarcomas 
There were 3 chest wall tumors of which 2 were 
mahgnant and 13 mediastmal tumors The authors 
feel that these figures add weight to the gromng impres- 
sion that all persons should have routme periodic chest 
radiographs Harold O Peterson M D 


Caremoma Simulating Pulmonary Tuberculosis 
Differential Diagnosis in the Presymptomatic Stage in 
Two Cases Louis E Siltzbach Am Rev Tubcrc 
SS 176-176, February 1947 

Two cases are reported m which pulmonarj neo- 
plasms emulated tuberculosis and the patients were 
treated for the latter condiUon for periods of seicn and 
sixteen months respectively, before the neoplastic 
nature of the lesions was recognized In both instances 
the lesions first appeared as moderatelj well cucum- 
scribed shadows about 2 cm m diameter Later the 
shadows became sharper and more distinet Increase 
m size was slow The difficult> m differentiating be- 
tween early pulmonary neoplasms and sraidl arcum- 
^•bed tuterculous infiltrates is emphasized P^rlr™- 
^^hen the lesion is situated in an upper lo^ Ex- 

IS cqul^ocal 


Pulmonary Adenomatosis Compheated by Lobar 
Pneumonia Carter M Ale.xander and Foo Chu, 
Arch Path 43 92-101, January 1947 

A patient was hospitahzed twice for respiratory dis- 
ease and died ten days folloiving the second adnussion 
At necropsy the lower lobe of the right lung was large, 
heavy and consohdated Its parenchyma was jcUow 
pmk with a moist gelatinous cut surface. In the 
lower lobe of the left lung was a sohtary nodule mth a 
yellow gelatinous cut surface and a fairly firm consis- 
tency 

The histologic examination showed the usual picture 
of a severe pneumonia m the right lower lobe In 
many scattered foci m this lobe there w ere also al\ cob 
contaimng tall columnar cells covenng the alveolar 
septa m a single layer The cells were larger than 
columnar cells of bronchial mucosa The nuclei were 
of moderate size, oval, basal m the cell, abundant m 
chromatin The cytoplasm was shown to contain drop- 
lets of mucm and there was abundant mucm in the 
tumor bned alveob Many similar foci were also seen 
in the nght upper and middle lobes as well as m the 
nodule in the left lower lobe None of the seebons 
showed the columnar cells which hned the alveoli to be 
contmuous with the bronchiolar epithehum No m 
vasion of blood or lymphatic vessels and no evidences 
of metastases were seen The diagnosis was pulmonary 
adenomatosis 

The authors have reviewed mne other cases in the 
hterature and conclude that the chmeal course was not 
suffiaently typical to make the diagnosis before path 
ological study They beheve the tumor m then cast 
was of mulbcentnc origin rather than starting in one 
place m the lung and spreadmg to other lobes They 
also feel that the tumor is bemgn but potentially malig 
nant The prognosis is poor The resemblance to 
‘ jagziektc ” an infectious disease of sheep in which the 
alveob are lined wnth cuboidal and columnar cells is 
discussed In the latter mucm formation is not prom 
inent The authors beheve that the two diseases are 
unrelated etiologically (In this connection see also 
Paul and Ritchie Radiology 47 334, 1946 — En ) 
Paul W Roman M D 


Pulmonary Compllcahons of Dorsal Sympathectomy 
Robert C Pendergrass and Frank F Allbntten Jr 
Am J Roentgenol S7 205-212 February 1947 

The authors describe the complications observed 
radiographically following preganglionic sympatbec 
tomies with excision of the proximal segments of the 
second and third intercostal nerves and division of the 
dorsal sjunpathetic chain distal to the third dorsal 
ganglion The operatise inasion is of considerable 
depth exposure is consequently limited thin walled 
veins are numerous and postoperativclj a potentially 
large extrapleural or intrapleural space results from the 
dissection Pise instances of resection of the fourth 
nb and one of rcsecUon of the second nb instead of the 
third were noted In 3 patients extrapleural hemo- 
thorax developed in 2 mediastinal emphysema in 1 
massive pneumothorax Subcutaneous cmphjscma 
and small apical fluid lesxls believed to be due to ac 
cumulation of scrum or blood or both in the extra 
pleural space were common postoperativ e findings 
Routine roentgen c.xamination is recommended fol 
lowang dorsal sympathectomj wath postcro anterior 
and lateral projections with the Potter Buck-j dia 
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other members of the staff The results m the remaia- 
mg 76 operated cases are tabulated The embryology, 
pathology, chmcal findmgs, and roentgen examination 
are discussed bnefly, the major part of the article being 
given over to a description of the surgical procedures 
used and the presentation of 2 unusual and 4 typical 
cases 

Large, Otherwise Normal Gastnc Rugae Simulatmg 
Tumor of Stomach A Report of Three Cases. Wil- 
liam E Ricketts, Joseph B Kirsner and Walter Lmcoln 
Palmer Gastroenterology 8 123-130 February 1947 
Three cases, well illustrated with roentgenograms and 
drawings of the gastroscopic findmgs, show how a gas- 
tnc tumor may be simulated by large mucosal folds 
In 2 of the cases the insufflation of air into the stomach 
reduced the mucosal folds to normal size In the other 
case the subsidence of penstalsis was followed by a re- 
turn to normal There was no gastroscopic evidence 
of gastntis m any of the cases 

(It might well be pointed out that when descnbmg 
the radiological findings, the authors use the words 
coniToclion, pertsialltc adwtty, and large mucosal folds, 
whereas for the gastroscopic findmgs they employ the 
terms hypereima, edema swollen There thus seems to 
be an attempt to keep certam terms for gastroscopy and 
certain terms for radiology, whereas actually the two 
overlap and similar terms could be used for similar 
appearances S F T ] Sydnbv F Thomas M D 

Restorabon of Gastnc Motihty by Urethane of B- 
Methyl Cholme After Sechon of the Vagus Nerves for 
Peptic Ulcer Thomas E MacheUa Horace H Hodges 
and Stanley H Lorber Gastroenterology 8 36-61, 
January 1947 

Two cases are reported in which urethane of B methyl 
cholme was used to promote penstalsis following vagot- 
omy It appeared to be most efiective when given sub- 
cutaneously, but oral and sublingual admmi'tration in 
a slightly higher dosage had considerable effect The 
action of the drug iras demonstrated roentgenologically 
and by means of balloon-kymographic records 

Sydnei F Thomas M D 

Gastro-Deostomy, A Rare Surgical Error Symptoms 
and X-ray Findmgs Charles H Brorni, James R 
Cohort and Brock E Brush Gastroenterologj 8 71- 
81 January 1947 

The authors found in the literature 23 cases of gastro- 
ilcostomj and to these they add 3 cases of this rare 
surgical error Mechanically there are three possibili- 
ties when a gastro ileostomy has been done (1) The 
gastro ileostomy may be so located and so patulous that 
the barium is literally dumped into the ilcura Since 
the stoma is so close to the ileocecal vahe the barium 
IS soon in the colon The resulting clinical features are 
diarrhea and malnutntion (2) The stoma may be so 
located that when the stomach is full, its tonus and the 
spasm around the stoma permit aery httle barium to 
Iea\ c the stomach by that route Instead it lca\ es the 
stomach by way of a normally functioning pylorus 
Subsequently , w hen the stomach becomes empty and 
loses some of Us tone the banum, which has now 
passed through the jejunum into the ileum, may re 
enter the stomacli through the stoma This would ex- 
plain the syanptoms of nausea and aomiting with mal 


nutntion and weight loss (3) There may be a com- 
bination of these two mechanisms, part of the banum 
leaving the stomach through each exit and that which 
passes through the pylorus partly refillmg the stomach 
sometime later TTus would give a combmed chmcal 
picture 

The authors’ cases illustrate these different mecha- 
nisms In one case all the banum left the stomach by 
way of a patulous pylorus, only to refill the stomach in 
five and a half hours In another case most of the 
banum left the stomach by way of the stoma, traversed 
a very short section of ileum to the colon, which was 
fauly well filled in half an hour Some of the banum. 
however, left by way of the pylorus to refill the stomach 
in three and a half hours In the remaming case, also, 
both mechanisms were active 

Refillmg of the stomach with banum has not been 
reported previously The authors consider it an im- 
portant diagnostic aid and point out that serial banum 
films of the whole abdomen should be made whenever a 
gastro-deostomy is suspected 

Sydnbv F Thomas, M D 

Post-Bulbar Duodenal Ulcers Laureano Falla 
Alvarez and Pedro L Fanfias Gastroenterology 8 
1-13, January 1947 

Duodenal ulcer mvolving the post-bulbar area is not 
as imcommon as is usually supposed This report in- 
cludes 16 cases discovered in a penod of five years The 
authors point out that other cases may perhaps have 
been overlooked because of the difficulty of examming 
this particular area 

The symptoms may be those of the usual duodenal 
ulcer or may be atypical "When atypical, the pain may 
begin suddenly and genera]l> mildly mcreasing rapidly 
in seventy Food rehef is not consistent, and when it 
does occur is more delayed than in typical duodenal 
ulcer The most characteristic radiological sign of post- 
bulbar ulcer is the niche defect, occasionally enface but 
usually located on the inner border just beyond the 
bulb The muscosal folds may appear thick and ir- 
regular or cushion shaped and the margins of the duo- 
denum undulant or irregular 

The relative incidence of post-bulbar ulcer as com- 
pared to bulbar ulcer m the authors’ experience was 
about one to seventeen The average age of their 
patients was forty four years about ten years more than 
for the usual duodenal ulcer involving the bulb (cap) 
Bleeding was the most frequent comphcation, occumng 
in 37 per cent as contrasted to an incidence of about 12 
per cent m bulbar ulcers 

The literature is reviewed and a good bibhography is 
appended Sydney F Thomas, M D 

Intussusception of Excluded Distal Ileum with 
Spontaneous Expulsion per Anum of Sequestrated In- 
tussusceptum Edward O Fmestonc Surgery 21 
34-42 January 1947 

During the past tiventy y ears, only a small number of 
cases of spontaneous cure of intussusception by seques- 
tration and extrusion of the inyaginatcd bowel have 
been reported Only one case similar to the one here 
reported is recorded (d’Allaines and Martin Arch d 
mal do Tapp digesuf 26 944 1936) In that instance 
after exclusion of the distal ileum by ileotninsverse 
colostomy intussusception of the extruded ilcum into 
the cecum occurred, necessitating resection of the 
gangrenous portion of the ileum 
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from, viscera m normal position to a dextrocardia, favors 
transposition of the atna and the development of con- 
genital heart disease as presented in these cases 

Lotns Bernstein, M D 


Diagnosis and Treatment of Tracheal and Esopha- 
geal Ohstmctlon Due to Congenital Vascular Ring 
Richard H Sweet, Charles W Findlay, Jr , and Ger- 
trud C Reyersbach J Pediat. 30 1-17, January 
1947 

Two cases of surgical intervention for double aortic 
arch are presented Physical signs charactennng the 
condition include wheezy respiration and attacks of 
coughing The stndor is usually noted at birth and 
often becomes worse during feedmg In many cases the 
infant breathes normally while asleep These signs are 
aggravated by upper respiratory infections, to which 
these children are unusually susceptible Dysphagia 
increases in seventy as a more sohd diet is given 
Stndor may be more pronounced dunng deglutifaon, 
even without dysphagia 

A postero-antenor roentgenogram of the chest may 
arouse suspicion of anomalous great vessels because of a 
widened mediastinal shadow extending mostly to the 
nght. Often the normal aortic knob is not seen on the 
left The lateral surface of the banum filled esophagus 
IS indented by the aortic arch, which cames the major 
blood load The defect can occur on either side There 
may be forward and lateral displacement of the trachea 
and esophagus Narrowing of the trachea at the site of 
the constncting vascular nng is a prominent feature 
The first patient described by the authors proved at 
operabon to have a nght aorbc arch ansmg from th 
usual locabon at the base of the heart This proceeded 
postenorly, joimng another much smaller vessel behmd 
the esophagus The latter (the left aortic arch) arose 
from the nght aortic arch above its cardiac ongm Be 
yond the juncbon of the two components, the artery 
followed the normal course of the descending aorta 
Other ano mali es found were a left innominate artery 
and a patent ductus arteriosus 

Embryologically this case can be explamed by assum- 
ing that the right fourth aorbc arch persisted and be- 
came the mam blood conveyor to the descending aorta 
The left fourth arch also remaracd and thus a perma- 
nent vascular nng about the esophagus and trachea was 
formed 

A nght fourth arch was present in the second case also 
In this pabent the diameter of the vessel was onc- 
eighth that of the aorta It arose from the ascendmg 
aorta above the base of the heart and reunited with the 
mam vessel just below the point where the aorbc arch 
becomes the descending aorta. Another vessel identi- 
fied os the nght innominate artery arose at this junc 
bon Thus a congemtal vascular nng was formed bj a 
persistent right fourth arch which connected the ns 
cending and descending aortas 

In the opinion of the authors surgery is indicated 
when this congenital anomaly is accompanied by symp- 
tnms Perfect results were obtained m the cases re 
" M Wendeh, Dietz M D < 


rhanees m the Precordial Electrocardiogram Dim to 
the Son of the Ezplonng Ele^ode Clough Tur- 
nU Burnett Rocky Mountain M J 44 10< llo 

^ a Sler volummons arbcle. which ought to be 

of mSt” cardiologists, as the author is systematic 


scholarly, and thoughtful m the presentation of hts 
matenal 

He discusses first the inaccuracy of locahzation ol the 
cardiac apex by the usual methods of physical eianii 
nabon, mbng the fact that when patients appear for 
cardiograms, there has often been considerable dis- 
agreement as to just where the apex should be indicated 
by a marking Various authors are quoted to empha 
size the disagreement as to the most accurate method of 
locahzabon of the cardiac apex 
As a check on all of the methods, the author has 
located it fluoroscopically, having an assistant mark the 
spot with the bp of a utenne sound, then identify it for 
others by markmg with a colored pencil Using this as 
a control, the accuracy of the vanous other methods 
was appraised The diaphragm of the fluoroscope 
should be narrowed greatly The upright posibon, 
standmg or sitbng is preferred 

The author concludes by saymg “Accurate local 
izabon of the cardiac apex is difficult or impossible by 
any method save by roentgen examinabon If this 

is not done frequent and at tunes significant changes 
m the electrocardiographic curve may result " 
Percy J Delano M D 


THE DIGESTIVE SYSTEM 

Webs and Constrlctmg Bands m the Upper Esophagns 
(Sideropenic Dysphagia) Merthyn A Thomas Am 
J Roentgenol 57 213-219 February 1947 

Webs and bands of the upper esophagus are said to 
occur invariably above the suprasternal notch, the 
favonte locabon bang the postcncoid area (Macmillan 
Surg Gynec & Obst (W 394 1935) They are 
found predominantly m adult women, and from a re- 
view of the hterature Thomas concludes that the pn 
mary cause is a defiaency of iron The pathologictil 
changes m the esophagus as well as such associated 
changes as splenomegaly glossitis crackmg m the cor 
ners of the mouth, and koilonychia are secondary to a 
hypochromic anemia 

The radiographic demonstration of the constricting 
bands or nebs is accomplished by a somewhat special 
ized techmc The site of the obstruction may be 
demonstrated fluoroscopically while the pabent swal 
lows a banum capsule Detailed study by this method 
IS unsatisfactory honever on account of movement 
due to choking and gagging occasioned by stoppage of 
the capsule Films made mth rapid exposure immedi 
atcly after the piticnt swalloivs a large mouthful of 
banum mixture show the constncting band or web in an 
othermse distended esophagus 

The treatment consists of dilatation to relieve the 
dysphagia and large doses of iron continued o\er a long 
penod of time The possibility of a rcl itionship be 
tween the epithelial changes found in this s> ndromc and 
the development of cancer is noted 

Four case histones arc included 

EllhoodV Godfrex MD 

Esophageal Atresia in Tracheo-Esophageal Fistula 
VTHiam E Ladd and On. ar Sw enson Ann Sure 125 
23-40 January 1047 

Since January 1010 S2 c-ccs of esophageal atresia 
haae been seen at the Childrens Hospital Boston 

Four patients were monbund on admission and 2 nitli 

multiple associated anomalies were operated u^n by 
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with signs of pentoneal imtation indicative of impend- 
ing perforation, and the dramatic roentgen demonstra- 
tion of large ulcerations of the entire colon Because 
of the fear of impendmg complete obstruction which 
might have necessitated laparotomy, a banum enema 
was cautiously given to obtam additional information 
This roentgen study demonstrated the absence of any 
obstructive lesion and thus justified the contmuation of 
conservative therapy despite the marked colomc disten- 
tion The visuahzation of unusually extensive ulcers 
provided an adequate explanation for the seventy of the 
chmcal findings This case illustrates how extensive 
the disease process in the colon may be m acute ulcera- 
tive cohtis and still be followed by complete heahng 
withm a relatively short time — five months 

A Contnbution to the Radiologic Diagnosis of Internal 
Biliary Fistulas H Plattner J de radiol et d'41ec- 
trol 27 505-509 1946 

The author mcludes m this discussion the most fre- 
quently encountered internal bihary fiistula, namely, 
that produced by ulceration of a gallstone through the 
gallbladder or common duct into the duodenum the 
much less frequent perforation of a duodenal ulcer to 
involve the bihary tract, and third a traumatic change 
m the sphincter of Oddi resulting m its mcontmence 
He covers, also, the operatively produced fistulas m 
which It has been elected to suture the gallbladder to 
the duodenum 

The illustrations are typical showmg the famihar 
picture of the biliary tree outlmed by banum following 
a banum meal There is also a discussion of the out- 
hmng of the larger bile ducts by air, which may some- 
times be noted in plain films This phenomenon re- 
ceived abundant emphasis from Riglcr some time ago, 
nhen he pomted out the need for searchmg for such bile 
duct outhncs in a scout film for mtesbnal obstruction 

Although the author does not discuss the physical 
well being of the patients at great length this phase of 
the subject raents a word If the communication in- 
volves only the gallbladder the symptoms are not apt 
to be marked, nor is there likely to be a demonstration 
of the bile ducts by air or banum , but when the com- 
mumcation involves the common duct the hver receives 
a liberal dousing mth food contents after every meal 
Nevertheless these patients do not seem to show evi- 
dence of much biliary infection and some of them have 
been follow ed in vanous chnics for as long as fifteen to 
twenty > ears with internal bdiary fistulas unrepaired 

At the gastro intestinal end of the fistula, the duo 
denum is most frequently luvohcd, the stomach and 
colon rarely 

The operatn e mortality is about 10 per cent 

Percv J Delano, M D 


THE MUSCULOSKELETAL SYSTEM 

Hypennobihty of Bones Due to "Overlengthened” 
Capsular and Ligamentous Tissues A Cause for Re- 
current Inter-articular Effusions Charles J Sutro 
SurgCTj 21 07-7G Januarj 1947 

Tin c patients with recurrent effusions of the ankles or 
knees not associated with known external local trauma 
exhibited also an abnormal degree of mobility of many 
joints due apporcnllj to cxccssn c length of the liga- 
ments which stabilize and limit joint motion This 
laxity pcnnits repeated damage to the capsular and 


hgamentous structures of the jomts as a result of minor 
missteps or subchnical trauma dunng routine physical 
activities 

The author describes m detail the range of motion 
observed in his 5 patients and illustrates his text with 
photographs and roentgenograms Practically every 
joint of the upper and lower extremities and the spme 
were involved, permittmg grotesque positions without 
discomfort to the patient Radiographic studies con- 
firmed the abnormal range of movement demonstrated 
on phjisical exammation 

Treatment of recurrent effusions in such patients 
should first be conservative, ivith bed rest and apphea- 
tion of cold or warm compresses to the painful part 
Traction reheves associated spasm, aspiration is done 
only if the effusion is large After cessation of pain, non- 
weight bearmg exercises strengthen the muscles An 
elastie bandage may be apphed about the joint when 
effusion has subsided Permanent use of elastic sup- 
ports and concormtant muscle trainmg are suggested to 
prevent further accidents to the unstable jomts 

No pathological material is available to determine 
whether these ligamentous structures contam ab- 
normal amounts of elastic tissue, and the assumption 
IS that the mobility is attributable solely to over- 
lengthening due perhaps to a relative disproportion m 
rate of growth of adjacent bones and ligaments 

Hypennobihty may be a cause of low back pam, 
cervical nb syndrome, and flat feet and a basis for re- 
current subluxation of the intercarpal region, humeral 
head, or patella Surgical intervention is indicated in 
instances of recurrent, protracted disabhng frank sub- 
luxations of the astragalus carpal bones humeral head, 
or patella with or without hypermobihty 

J E Whiteleather, M D 

Marble Bone Disease A Study of Osteogenesis 
Carla Zawisch Arch Path 43 56-76, January 1947 
This IS a study of a comparatively rare congenital 
bone disease known as marble bones, Albers-Sch6nberg 
disease or osteopetrosis The chief hi'dologic character- 
istics are "an extremely thick cortex of the long and 
short bones and a narrow marrow cavity filled to a great 
extent with medullary bone of abnormal structure ” 
A case described elsewhere m the literature (Wind- 
holz Ztschr f Kinderh 51 708, 1931) served for the 
present study The infant had died (at the age of 
thirteen months) since the previous report and the 
bones were now available for study Cross sections 
through the middle of the femoral diaphysis showed the 
entire history of this bone The usual normal develop- 
ment of ossification is described in detail by the author 
and compared with what must have happened in this 
case The interpretation of the course of events is based 
on the microscopic findings observed in cross sections of 
the femur and ribs In the femur, the diameter of the 
marrow cavity corresponded to that of a fetus of five and 
a half months instead of that of a child thirteen months 
old The cav ity was bordered by a thick cement line no 
which endosteal bone had been deposited Resorption 
had stopped at the thick cement line 
The findings indicated to the author that marble 
bone disease starts at the beginning of the second period 
of bone formation From then on, pathologic bone 
tissue IS deposited Resorption of the stratum from 
inthin dMs not take place, and the cortex remains un- 
resorption cannot make up for 
Ibis failure and the entire bone forming process re 
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The author presents a detailed summary of the 
medical and surgical history of a 4S-year-old white 
woman, first admitted to the hospital m 1940 for non- 
specific deocohtis of two years' duration FoUoiving 
medical treatment with unsatisfactory results ileosig- 
moidostomy u-as done with division and exclusion of the 
inflamed distal ileum and cecum The free edges of the 
mesentery of the divided deum were not anchored in 
any way During the year following this operation re- 
peated attacks of small bowel obstruction occurred and 
were controlled with an indwelling Miller-Abbott tube 
FinaUy operation revealed an insmuation of a loop of 
small bowel beneath the free margin of the mesentery 
of the ileum just proximal to the anastomosis The 
obstruction was reduced and the mesentery was 
sutured to the posterior panetes A few weeks after 
this operation, abdommal pam distention fever, and a 
mass in the nght lower quadrant appeared Shortly 
thereafter a gangrenous segment of bowel was passed 
by way of the anus and was presumed to be the ex 
eluded loop of terminal ileum 
Subsequent to this spontaneous cure of intussuscep- 
tion, the patient had an intra abdominal abscess and 
wound infection Later, operation was required for re- 
pau of an inasional ventral hernia at the site of the in- 
fection, and in 1943 cholecystectomy and common duct 
drainage were done but adhesions and the location of 
these incisions prevented operative confirmation of 
absence of the distal ileum At last observation the 
patient was in a good state of health and free of com- 
plaints Roentgenograms made with banum enema 
before and after ileosigraoidostomy and before and 
after extrusion of the intussusceptum are reproduced 
The last film shows a small outpockeUng of the medial 
aspect of the cecum which the author believ es is aU that 
remains of the distal excluded portion of the ileum 
It IS pointed out that when ileocolostomy is done for 
exclusion of inflamed bowel, the divided mesentery and 
the termmal deum should be tacked down to prevent 
intestinal obstruction due to insmuation of bowel be- 
hind the proximal mesenteric edge and intussusception 
of the excluded ileum J E WHrrELBATHKR M D 


Residual Defects After Sprue A Review of 26 
Cases Robert Drew Kendal Dixon and Enc Samuel 
Lancet 1 129-134 Jan 26 1947 

Twenty six men with sprue who had been invalided 
to Great Britain from South East India (26) and North 
Africa (1) were investigated by clinical radiological 
and biochermcal means The body-weight anemia 
and appearance of the tongue together mth the num- 
ber and fat-content of the stools were the criteria used 
tor assessing the activity of the condition On this 
basis 12 men had completely recovered 9 showed mild 
4 moderate and 1 severe signs of sprue The small 
bowel was exammed rocntgenologically bj contrast 
media dehv ered through a Miller Abbott tube Radio- 
logieally 13 men showed no abnormality this number 
indndmg 10 who were clinically well 7 showed mild 
4 moderate and 2 severe changes in the bowel pattern 
Radiologic changes were of four typ« (1) changes in 
motihty, (2) changes m tonicity (3) changes in the 
mu^ nnd (4) changes in the colon Roemgen^ 
^ showmg each type of change are r^oduced 
14 patients investigated biochemicallj onl> 2 
H^.irfat-absorpuon In this senes it was 
f “nd^ttaf clmiil a^diological changes periled 
ttciL length of time and were of equal value ,n 


assessmg the degree of recovery Deficiency in fat 
absorption was detectable only w patients shomng little 
recovery 

Steatorrhea Henry T Ricketts Samuel N Mai 
mon, and Kathryn Knowlton M Chn North Amer 
ica31 125-133 January 1947 

Any chronic or intermittent diarrhea characterized 
by large frothy stools with a ‘ sour milk” odor suggests 
steatorrhea The suspicion can be strengthened by 
direct microscopic exammation of the feces and con 
firmed by quantitative determination In fixuig 
etiology the first step is a search for pathogenic organ 
istns m the stools since excessive fat excretion may 
accompany or follow infectious diarrhea of bacterial or 
parasitic origin The next step is a careful roentgen 
study of the gastro-intestinal tract, including a plain 
film of the abdomen designed to show pancreatic calculi 
If they can be demonstrated, the diagnosis is established 
at once If none is found the steatorrhea may be due 
to (a) other pancreatic disease (obstruction of the duct 
by radiolucent material cyst tumor, or inflammation), 
(6) disease of the mtestmes mesenteiy or lymph nodes, 
or (c) ‘idiopathic’ causes (sprue) 

A case of steatorrhea associated inth pancreatic 
calculi, pancreatic cyst, and chrome pancreatitis and 
one of 'idiopathic” steatorrhea (sprue) are presented, 
with the differential diagnosis and treatment m each 
instance Three cases of steatorrhea due to miscel 
laneous causes are discussed 

Volvulus of the Caeemn Ralph H Gardiner 
Brit M J 1 83-86, Jan 18, 1947 

The author reportmg 3 personal cases of volvulus of 
the cecum, expresses the definite opinion that this con 
dition IS far more common than has hitherto been sus- 
pected Non-fixabon of the cecum and right hall of 
the colon the only prerequisite, is estimated to occur 
m from 16 to 26 per cent of all persons, being sUghtlv 
more common m females though the disease is found 
more often in males m a ratio of three to one Partial 
torsion often occurs m recurrent attacks over a penod of 
years sometimes culminating in an acute complete 
torsion and may be the cause of obscure abdominal 
pain and discomfort simulating m some cases subacute 
appendicitis The onset of symptoms may be classified 
as acute subacute and chrome In the latter two 
forms distention is generally gross 

A survey film of the abdomen is of inestimable v-alue 
and is diagnosbc in most cases the greatlv dilated 
cecum casts a clear shadow which may however, be 
mistaken for gastric dilatation due to pvlonc stenosis 
The case history should exclude this error which may 
arise in cases of slow onset but a small quanbtj of 
banum by mouth will indicate the position of the stom 
ach higher up A banum enema is rarely necessary for 
diagnosis 

The Ueatment is surgical dealing mth the condition 
of the gut found at operation— if viable by derotation 
and fixation, if gangrenous by nght hcmicolcctom> 
Ellwood W Godfrev M D 

Interestmg X-Ray Fmdings in a Case of Acute Ful- 
mmafmg Ulcerabve Colitis Emil Jobb and Arthur 
Fuikelstem Gastroenterology 8 213-220 rebruary 
1947 

Tlie authors report a case presenting an mtcrcstinc 
chmcal picture of partial bowel obstruction associated 
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Mantle Cortical Hyperostoses Report of a Case 
D D Dickson. C A Luckey, and N H Logan J 
Bone A Joint Surg 29 224-226, January 1947 
A too month old female infant in July 1945 showed 
soft tissue swelling over the nght scapula, extending 
into the axilla, with duskiness of the skm over that 
region A roentgenogram in September 1946 showed 
moderate bony overgrowth of the nght scapula and 
later that same month the reacUon was shown to have 
increased, mth involvement of the mandible also Re- 
examination in October showed considerable extension 
of the process in the scapula and involvement of the 
clavicle Biopsy at this time showed inflammatory 
change in the muscle In November the reaction sub 
sided and by Apnl 1946 the bone appeared normal No 
definite indication as to etiology is suggested 

John B McAnenv, M D 

Synngomyeha, Morvan’s Syndrome Eduard B 
Holley J Pediat 30 96-101, January 1947 
A case of Morvan s syndrome occumng in a boy of 
two years and four months is reported This has been 
described as a chronic form of syringomyelia character- 
ized chiefly by trophic changes in bones, joints, and skin 
The author’s patient is behoved to be the youngest re- 
corded with this condition The literature is reviewed, 
and the 21 cases of the sjmdrome previously reported 
are summarized 

Tuberculous Daetyhhs m the Adult A L Umansky, 

P T Schlesmger and B B Greenberg Arch Surg 
54 67-78, January 1947 

The authors report a case of tuberculous dactylitis in 
a 19 J car-old Negro male and discuss the differences 
between adult and childhood forms of this disease In 
both age groups the first sign is an elevation of the 
penosteiun with a hnear deposit of bone along the 
diaph> sis An indefinite irregularity of the cortex next 
appears, and soft tissue swelling soon develops In the 
child the periosteal reaction is intense mth thickening 
and expai sion of the cortex , the onginal shaft may be 
seen enclosed in the new bone Gradually, how ever the 
shaft IS destroj cd and finally separates as a sequestrum 
and IS absorbed Pus and sinus tracts form at this time 
In the adult, penostcal reaction is lacking The initial 
periostitis IS replaced by a large area of rarefaction, with 
absorption of both the fine cancellous and the compact 
cortical bone Sclerosis of the neighbonng trabeculae 
may be present The bone thickens and has a honey- 
combed appearance Pathologic fracture often occurs 
at this stage, at first there is absorption of bone later 
callus appears and in the end further destruction occurs 
with debns extending into the soft tissues The re 
mammg sliaft is wndened and sclerotic but shows no 
large sequestrum, mvolucrum, or fistula formation The 
inedullarj cavatj is almost obliterated 
Differentiation from syphilis enchondroma raalig 
nant tumor sarcoidosis coccidioidomycosis, leprosy, 
and jaws must be made, biopsy is the most reliable 
Guide Treatment b\ immobilization and general 
measures to combat the tuberculous infection usually 
leads to a good result m childhood and, if operation is 
indicated a subperiosteal resection or curettage with or 
without hone graft often suffices In adults the prog- 
nosis IS bad, since disabilitj and recurrent fracture arc 
the rule, amputation proximal to the metacarpo- 
phalangeal joint isadvascd 


Roentgenograms are reproduced showing the progress 
of the condition over a period of about tw o years in the 
authors’ case Amputation was done, with a good re- 
sult Lewis G Jacobs, M D 

Ewing’s Sarcoma of Bone Loms Lichtenstein and 
Henry L Jaffe Am J Path 23 43-77, January 1947 
This study, based on 17 cases, 6 of which were 
autopsied, supports the existence, among the pnmary 
malignant tumors appealing in hones, of a tumor entity 
to which, because of Ewmg’s pioneer effort to smgle it 
out, the name of Ewing’s sarcoma should be applied 
Beyond the fact that it is a specific malignant tumor 
pnmary m bones, and that its cells show no osteogemc 
potentialities there is still much to be learned in respect 
to Its histogenesis Study of the cytologic patterns m 
this senes juelds no support for Ew ing'» contention that 
the neoplastic cells are denved from capillary or 
vascular (or penvascular) endothelmm The authors 
favor a denvation, as suggested by Oberlmg, from the 
supporting framework (the reticular tissue) of the bone 
marrow, a framework which can be regarded as a 
mesenchjrmal or pnmitive form of connective tissue In 
viable neoplastic tissue, well fixed and well stamed the 
type cell is found to have an ill-defined cell border, little 
cytoplasm, and a fairly large round or oval nucleus 
showmg scattered chromatin 

This senes of cases emphasizes the difficulty in making 
a diagnosis of Ewmg's sarcoma by roentgen examina- 
tion alone The bone lesion produemg the complaints 
which led the patient to the hospital was often the only 
lesion discernible even when the entire skeleton was 
X rayed on admission If the amount of bone involve- 
ment in the presenting lesion roentgenologically is stiU 
small and no lesions are found elsewhere, the picture 
may be misconstrued as an inflammatory lesion In 
most instances, however, the picture suggests a mahg- 
nant tumor although its exact nature is often mis- 
interpreted 

The only fairly consistent roentgen finding is evidence 
of Ijrsis of bone, by itself a rather nondesenpt feature 
Thus m some cases the presenting lesion may appear 
merely as a small zone of mottled rarefaction reflecting 
destruction of the spongiosa and, to a lesser degree, of 
the overlymg cortex associated with what is as yet only 
a trace of periosteal new bone apposition m reaction to 
the neoplastic tissue which has penetrated beyond the 
cortex This picture (which may also include some 
areas of condensation) is very likely to suggest an in- 
flammatory lesion (pyogenic or tuberculous osteo- 
myelitis) rather than a tumor, but within a month or so 
the roentgenogram shows rapid extension of the patho- 
logic area within and beyond the bone, now strongly 
supporting a diagnosis of a malignant tumor Although 
the film still shows only a relatively small area of bone 
destruction this cannot be taken as indicatmg the 
actual extent of involvement of the bone the marrow 
spaces of which mav alreadj be riddled by neoplastic 
tissue 

RTien the imtnl roentgenogram show s rather clearly 
that the lesion is a malignant tumor, a large area of bone 
destruction, often with a large overljnng soft tissue 
mass is evident The affected area m the bone may 
show distention of its outline but, if present, this is not 
pronounced However the affected area appears 
irrcgularlj rarefied and mottled from the presence of 
smaller or larger foci of rclativ e radioluccncj and shows 
disruption of the cortical outline over a v-anable region 


750 


Abstracts of Current Literature 


December 1047 


mains disrupted Study of the nbs showed that en- 
dosteal ossification undergoes the same pathologic de- 
velopment as the cortical 

The author beheves the evidence favors an etiology 
on a basis of a general failure of the fetal bone forming 
blastema, which becomes evident whenever the bone 
enters its second period 

The X ray findings are explained on the basis of the 
histologic findings Clubbing of the ends of the long 
bones, increased density of all of the bones and trans- 
verse and honzontal bands of mcreased and decreased 
density are seen The clubbing is due to the greater 
rate of growth at the ends of the long bones The rate 
of growth IS greater at the proximal end of the humerus 
and at the distal end of the femur 

The density of the bones is due to the greater amount 
of calcium deposited m them The scarcity of fibrils in 
marble bones, the relatively greater amount of binding 
substance and the hyperplasia of chondroid bone and 
basophilic inclusions increase the absolute amount of 
calcium 

The transx erse bands of greater and lesser density are 
an expression of the intensity of longitudinal growth 
osteoblastic production, and osteoclastic resorption 
The longitudinal bands are explained by periodic re 
missions and recrudescences of the pathologie de 
position of bone and by periodic recurrences of wide 
spread resorption These outbursts of resorption even 
produce osteoporosis, at times leading to fractures of 
the bones 

Microscopic findings from a number of cases from the 
hterature are summarized and references are supphed 
Stanley H Macht, M D 

Sclerosing Osteomyelitis of Garrfi, with Report of a 
Case Harold A Lyons U S Nav M Bull 47 83- 
89 January-February 1947 

■j^is IS the report of a case that was not diagnosed 
until persistence of symptoms led to an exploratory 
operation on the forearm though as the author states 
the localized pain tenderness x ray picture and absence 
of constitutional symptoms and of significant laboratory 
findings should have suggested the true nature of the 
condition At operation osteorayehtis was discovered 
and the area was rongeured down to the depth of the 
medullary cavity with a good symptomatic result 
The pathological examination disclosed sclerotic bone 
with some mild surrounding inflammatory reaction 
consistent with a diagnosis of chronic sclerosing osteo- 
myelitis Retrospective examination of the roentgeno- 
grams which had been regarded as normal revealed a 
shght area of irregularity on the interosseous aspect of 
the proximal portion of the radius and the thickened 
sclerotic bone was then outlined 

The roentgen appearance of chronic sclerosing osteo- 
myelitis IS typical — increased density with a narrowing 
of the marrow canal Ewing s endothehoma and 
osteogenic sarcoma are easily differentiated from this 
condition Paget s disease may be confusing but is 
usuallj multiple with a greater central density and an 
increase m serum phosphatase Syphilis is excluded by 
the absence of a history of infection and a negative 
serologic test Furthermore syphihtic periostitis usually 
extends oi era larger area than was involved in the case 
here recorded The other two entities to be considered 
in the differential diagnosis arc osteoid osteoma and 
Brodies intracortical abscess 

SvDVEi F Thomas M D 


A Case of Hypertrophic Osteoarthropathy W B 
Ayre Canad M A J 56 71-73 January 1947 
Ayre descnbes the case of a 57 year old Gennan 
prisoner of war in whom all the classical features of 
hypertrophic osteoarthropathy developed durmg an 
eight month period X ray studies revealed a slowly 
growing mediastmal tumor that responded to roentgen 
therapy Early changes m the nght wnst were de 
scribed as “irregularities of contour and thickening of 
the periosteum on the lower end of the radius ” The 
presenting symptoms at the first admission were swell 
mg of the ankles pain m the right wnst and moderate 
cough with some sputum Clubbing of the fingers de 
veloped in the space of one month after hospitalization 
Symptomatic improvement followed roentgen therapy 
and some regression of the clubbing and soft tissue 
swelling m the ankles was observed However, five 
months later marked hypertrophic changes had 
occurred — clubbmg soft tissue changes, large nails with 
hyperemic beds deep palmar creases, and enlarged 
wnsts Comparable changes were found m the loner 
extremities The x ray films of the nght wnst re 
vealed a heavy layer of newly formed subpenosteal hone 
enveloping the distal ulna and radius with irregular 
subpenosteal prohferation along the metacarpal shafts 
and proximal two rows of phalanges Changes of similar 
nature were found m all the bones of the upper and 
lower extremities with the exception of the temiina] 
phalanges, carpels, tarsals, and bones of the pelvic 
girdle 

Histoncally the association of pulmonary and cardiac 
disease with bony and soft tissue changes was first 
recognized by Bamberger in 1889, and a detailed de- 
scnption was given by Mane m 1890 He labeled the 
condition pulmonary hypertrophic osteoarthropathy ’’ 

Ayre discusses the etiology The commonest visceral 
lesions are pulmonary, either chrome inflammatory or 
neoplastic but also there are defimte associations inth 
cardiac hepatic and gastro mtestmal diseases of a 
chronic nature The changes are more common in 
males and can occur at any age 

The rapid development of the osteoarthritic changes 
m this case are unusual for bony manifestations are 
not usually pronounced for two or three years The 
primary disease process was virtually quiescent dunng 
the eight months of observation The mechanism 
of the development of the hypertrophic changes could 
not be explained No causal relationships between the 
primary disease and the secondary osseous changes 
could be established Wn-Lis E Manges M D 


A Rare Osteo-arthropathic Syndrome Radiologic 
Considerations Franco Fossati Radiol med (hlilan) 
33 1-14 Januarj 1947 

The author descnbes a case of a generalized con 
dition of the bones and joints charactenzed by multiple 
bony ankylosis of the hips elbows knees wnsts and 
ankles accompanied by atrophy and resorption of the 
distal ends of metacarpals and metatarsals and of the 
proximal ends of the humen, radii and ulnae The 
condition developed over a penod of many years, and at 
the age of fort> four the patient was completely in 
capacitated Excellent roentgenograms of the case are 
presented the literature is reviewed and the conclusion 
IS reached that this case cannot be fitted mto any of the 
known diseases of the bones and joints 

Cesare GiANTtmco M H 
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Infantile Cortical Hyperostoses Report of a Case 
D D Dickson, C A Luckey, and N H Logan J 
Bone A Joint Surg 29 224-226, January 1947 
A two-month old female infant in Julj 1946 showed 
soft tissue swelling over the right scapula, extending 
into the axilla, with duskmess of the skin over that 
region A roentgenogram in September 1945 showed 
moderate bony overgrowth of the nght scapula and 
later that same month the reaction was shown to have 
increased, mth involvement of the mandible also Re- 
examination in October show ed considerable extension 
of the process in the scapula and involvement of the 
clavicle Biopsy at this time showed inflammatory 
change in the muscle In November the reaction sub 
sided and by Apnl 1946 the bone appeared normal No 
definite indication as to etiology is suggested 

John B McAnenv , M D 

Synngomyeha, Morvan’s Syndrome Edn-ard B 
Holley J Pediat 30 96-101 January 1947 
A case of Morvan’s sjmdrome occurring in a boy of 
two years and four months is reported This has been 
desenbedas a chrome form of syringomyelia character- 
ized chiefly by trophic changes in hones, joints, and skin 
The author s patient is believed to be the youngest re- 
corded with this condition The literature is reviewed, 
and the 21 cases of the syndrome previously reported 

aresmnmanzed 

Tabercnlous Dactyhtis m the Adult A L Umansky, 
f ^_®^®inger, and B B Greenberg Arch Surg 
S4 67-78 January 1947 

Theauthors report a case of tuberculous dactyhtis in 
a 19-year-old Negro male and discuss the differences 
wtween adult and childhood forms of this disease In 
both age groups the first sign is an elevation of the 
^osteum with a linear deposit of bone along the 
diaphysis An indefinite irregularity of the cortex next 
^pcars, and soft tissue swellmg soon develops In the 
child the penosteal reaction is intense, mth thickening 
and expansion of the cortex, the onginal shaft may be 
^ w 4iew bone Gradually, however the 

shaft IS destroyed and finally separates as a sequestrum 
and IS absorbed Pus and sinus tracts form at this time 
n the adult, penosteal reaction is lacking The initial 
Pwostitis IS replaced by a large area of rarefaction, wnth 
absorption of both the fine cancellous and the compact 
oortic^ bone Sclerosis of the neighbonng trabeculae 
may be present The bone thickens and has a honey- 
o^bed appearance Pathologic fracture often occurs 
a this stage, at first there is absorption of bone, later 
^ further destruction occurs 

ith debns extending into the soft tissues The re- 

amg shaft is widened and sclerotic but shows no 
^gescquestrum.mvolucnim, or fistula formation The 
IS almost obhterated 

mcrcntiation from syphilis, enchondroma, malig 
anr) sarcoidosis, coccidioidomycosis, leprosy, 

mi binst be made, biopsy is the most reliable 

■0 Treatment bj immobihzation and general 
1 combat the tuberculous infection usually 

mil * i** ? Rood resuU in childhood and if operation is 
wii'i!^ i ^ ®‘*^Pbnosteal resection or curettage with or 
no^it suffices In adults the prog- 

,, since disabihtj and recurrent fracture are 

PbBatc;.ZtTarsr"'"“’ 


Roentgenograms are reproduced showing the progress 
of the condition over a period of about two years m the 
authors' case Amputation w as done, with a good re- 
sult Lewhs G Jacobs, M D 

Ewing's Sarcoma of Bone Louis Lichtenstem and 
Henry L Jaffe Am J Path 23 43-77, January 1947 

This study, based on 17 cases, 5 of which were 
autopsied, supports the existence, among the primary 
malignant tumors appearing in bones, of a tumor entity 
to which, because of Ewmg's pioneer effort to single it 
out, the name of Ewing's sarcoma should be applied 
Beyond the fact that it is a specific malignant tumor 
primary m bones, and that its cells show no osteogemc 
potentialities, there is still much to be learned in respect 
to Its histogenesis Study of the cytologic patterns m 
this senes yields no support for Ewmg’s contention that 
the neoplastic cells are denved from capillary or 
vascular (or penvascular) endothelium The authors 
favor a denvation, as suggested by Oberlmg, from the 
supportmg framework (the reticular tissue) of the bone 
marrow a framework which can be regarded as a 
mesenchymal or pnmitive form of connective tissue In 
viable neoplastic tissue, well fixed and well stained the 
type cell is found to have an ill-defined cell border, little 
cytoplasm, and a fairly large round or oval nucleus 
showing scattered chromatin 

This series of cases emphasizes the difficulty in making 
a diagnosis of Ewmg’s sarcoma by roentgen examina- 
tion alone The bone lesion producing the complaints 
which led the patient to the hospital was often the only 
lesion discernible even when the entire skeleton was 
x-rayed on admission If the amount of bone involve- 
ment m the presenting lesion roentgenologically is still 
small and no lesions are found elsewhere, the picture 
may be misconstrued as an inflammatorv lesion In 
most instances, however, the picture suggests a malig- 
nant tumor, although its exact nature is often mis- 
interpreted 

The only fairly consistent roentgen finding is evidence 
of lysis of bone, by itself a rather nondescript feature 
Thus in some cases the presenting lesion may appear 
merely as a small rone of mottled rarefaction refiectmg 
destruction of the spongiosa and, to a lesser degree, of 
the overly mg cortex associated with what is as yet only 
a trace of penosteal new bone apposition in reaction to 
the neoplastic tissue which has penetrated beyond the 
cortex This picture (which may also include some 
areas of condensation) is very likely to suggest an m- 
flammatorj lesion (pyogenic or tuberculous osteo- 
myelitis) rather than a tumor, but withm a month or so 
the roentgenogram shows rapid extension of the patho 
logic area within and beyond the bone, now strongly 
supportmg a diagnosis of a malignant tumor Although 
the film still shows only a relatively small area of bone 
destruebon, this cannot be taken as indicating the 
actual extent of involvement of the bone the marrow 
spaces of which may already be riddled bj neoplastic 
tissue 

When the inibal roentgenogram shows rather clearly 
that the lesion is a malignant tumor, a large area of bone 
destruebon, often wnth a large overlying soft bssue 
mass, IS evndent The affected area in the bone may 
show distention of its outline but, if present, this is not 
pronounced However, the affected area appears 
irregularly rarefied and mottled from the presence of 
smaller or larger foci of relativ c radioluccncj and shows 
disrupbon of the corbcnl outline ov cr a v annble region 
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The reactive deposition of neir bone by the penosteum 
where the neoplastic tissue is penetrating the cortex is 
certainly not conspicuous WTien Ewing’s sarcoma in- 
volves bones other than long bones, evidence of pen 
osteal new bone apposition although not uncommon, is 
not a stnkmg finding 

When the Ewmg’s sarcoma is located in the shaft of a 
long bone the concentnc omon-stin layers of penosteal 
new bone of a laminated pattern held to be so charac- 
teristic of the roentgenologic appearance of this tumor 
are commonly not observed Rather, a substantial 
portion of the shaft may show irregular mottled rarefac- 
tion, perhaps with complete absence of significant 
penosteal bone apposition 

Additional lesions found roentgenographically on ad- 
mission or subsequently hke the presenting lesion, 
show evidence of lysis of bone They appear first as 
rather faint, shghtly mottled areas of rarefaction As 
the resorption of the bone increases the small, multiple, 
roundish foci of rarefaction become more distinct and 
may merge mto larger, more clear-cut areas of radio- 
lucency In flat bones, such as those of the skull or the 
ihum multiple, clear-cut, punched-out areas of rarefac- 
tion may appear m consequence of lytic destruction of 
the spongiosa and overlymg cortex Even a neoplasbc 
fracture of a long bone from destructive resorption may 
become manifest The actual extent of involvement of 
the skeleton at any one time is never adequately re- 
flected roentgen ologically 

A diagnosis of Emng s sarcoma on the basis of 
biopsy should not be made without givmg consideration 
to the possibility that one may be deahng with a sym- 
pathetic neuroblastoma or an anaplastic caranoma 
metastatic to the affected bone Such alternative 
possibilities as pnmary rebculum-cell sarcoma of bone 
Hodgkin s disease malignant lymphoma and even 
myeloma must also be ehimnated 

Ewing’s sarcoma has a most serious prognosis all the 
pabents in the authors series having died Radiabon 
therapy alone while often havmg a remarkable pallia- 
bve local effect for some time offers as yet but little 
hope so far as the ulbraate issue is concerned The 
combmation of radiabon therapy and surgery m 
favorable cases would seem to be more promising but 
has not yet received suffiaent trial 


table and obhterabon of the diploic spaces Fine 
verbcal stnations with a 'hau-on-end” appearance are 
seen withm and beyond the outer table after the fifth 
year of life At a later age the stnae are no longer seen 
and lamellated penosteal new bone formations are found 
instead 

The question of pathogenesis remains unanswered, 
as the Rh factor, which now plays such an important 
role in erythroblasbc anemia, has not yet been de- 
termmed in the survey of families with sickle-cell 
anemia So far, sickle-cell anemia hke target-cell 
[erythroblasbc] anemia is still considered an cnbtj, 
being shghtly different from the other congenital blood 
dyscrasias Ell wood W Godfrei M D 

Anterior Vertebral Wedging — Frequency and Slg 
mficance Gilbert H Fletcher Am J Roentgenol 
57 232-238, February 1947 

The author approaches the problem of antenor 
vertebral wedgmg from the statistical standpomt 
From lateral roentgenograms of the dorsal and lumbar 
spme the height of the antenor and postenor aspects of 
3 836 vertebrae were measured and on the basis ol 
these measurements an mdex of wedging was determined 
by dividmg the height of the postenor aspect of the 
vertebra by the height of the antenor aspect For each 
vertebra the mean mdex of wedging thus determined 
and the standard deviabon were calculated, and these 
figures are presented in tabular form In another table 
are listed mdexes of wedgmg occurrmg in 15 10 and 
5 per cent of the vertebrae measured The figures for 
the 5 per cent group are held to represent the upper 
limit of normal though an mdex in excess of these is not 
necessarily abnormal — only on the basis of rarity, 
probably so The author concludes that uncompli 
cated wedging » e symmetneal wedgmg without the 
assoaabon of other defoimibes mthm the Imuts es- 
tablished in the table is of rather common occurrence 
and consequently has no clmical significance With this 
finding alone one cannot make the diagnosis of a former 
fracture despite the history of a back injury In ad 
dibon the comparison of the distribution of the index 
of wedgmg between groups mth backache and without 
seems to indicate that there is no correlabon between 
uncomplicated wedging and that complaint 

Ellwood W Godfrey M D 


Sickle Cell Anemia, Case Report with Unusual 
Roentgen Fin din gs Ernest Kraft and Giuseppe Bertel 
Am J Roentgenol 57 224-231 February 1947 

A case of sickle-cell anemia observed in a forty three 
year old colored male is reported Only a fen cases 
have been reported at so advaneed an age. The 
radiographic changes cxinsisted in deminerahxation with 
coarse and irregular trabeculabon of the flat bones 
biconcavity of the vertebral bodies with trabecular 
coarsening and porotic areas along with some coarse 
trabeculabon and splotchy osteoporosis of the long 
bones of the lower exbemibes The skeletal changes in 
older patients as exemphfied by the present ^e are 
different from those seen in early life In childhood 
there are usually medullary widening and cortical 
thmnmg of tubular bones with possible regression 
fXwmg a crisis Later in hfc there are thickening of 
^ 'i 1 Lne and sclerosis of cancellous bone coarsened 

tmb^irbmngTnTenmngled wath splotchy osteo- 
trabecula frequent 


Eitraspmal Lumbar Memngocele Robert C Pender 
grass A Earl Walker and John P Bond J Ncuro- 
surg 4 80-86 January 1947 

Extraspinal meningoceles m the upper lumbar or 
thoracic region are a great ranty The authors present 
a case in a 32-year old Negro complaining of pain m the 
back and headache upon rapid change of position On 
the left side of the back extending from the 12th dorsal 
vertebra to the 4th lumbar vertebra «as a large 
fluctuant shghtly tender mass On coughing the mass 
distended Neurological findings were essentially 
normal Roentgenograms revealed an absence of the 
spinous processes of the 1 1th and 12th thoraac v ertebrae 
and of the left transverse processes of the 1st 2nd 3rd 
and 4th lumbar v ertebrae The tips of these tranv erse 
processes ncre vasuahzed in the flank at the outer 
aspect of the mass In a lumbar myelogram the canal 
appeared to he normal until the I2th interspace at 
which point the pantopaque was seen to pass from the 
left side of the canal through an opening into the large 
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The femoral neck m subluxation is often of the valgus 
type, measurmg 150 to 156 degrees and anteversion is 
frequently present In luxation however, no valgus is 
present and anteversion is only exceptionally en- 
countered 

The author presents a general discussion of the treat- 
ment of these two conditions and them comphcations 
Numerous fine reproductions accompany this article. 

John B McAnenv, M D 


Comphcations of Fractures of the Neck of the 
Femur H B Boyd and I L George J Bone & 
Jomt Surg 29 13-18 January 1947 
Three hundred cases of fracture of the femoral neck 
were reviewed todetemune the comphcations of this in- 
jury The overall mortality was 9 3 per cent In 141 
cases followed for over a year bony umon took place in 
122 or 88 5 per cent with failure of union in 19 or 13 6 
per cent The majonty of patients should be followed 
for at least one year to determine definitely whether 
bony union will occur Occasionally, union will occur 
after a year In 10 fractures poor reduction, inade- 
quate mechanical fixabon, premature removal of the 
nail, or a combination of these factors contributed to 
non union The remammg 9 were satisfactorily re- 
duced and fixed but non umon nevertheless occurred 
In 2 of these cases Paget’s disease was present in the 
head and neck of the femur 
Aseptic necrosis of the femoral head occurred in 
about 33 6 per cent of patients and was demonstrated 
within two years of the fracture. Arthritic change in 
the joint was demonstrated in 33 6 per cent of the 
patients Aseptic necrosis and arthritic change occurred 
coincidentally in some instances 

Final analysis of this group of patients shou's that a 
mortality of about 9 3 per cent may be expected in 
fractures of the femoral neck, poor end result in 28 1 
per cent which includes ununited fracture and severe 
arthritic change, fair end result in 19 per cent, and 
good end result in 43 6 per cent 

John B McAnnev M D 


GYNECOLOGY AND OBSTETRICS 

Recogmtion of Midpelvic Contrachon William C 
Eller and William F Mengert Am J ObsL &. Gynec 
S3 252—258 February 1947 

Midpelvic contraction may be recognued more fre- 
quently, in the authors’ opinion if roentgen mensura 
tion IS employed m the presence of anyone of the follow 
mg 

A History 

1 DifiBcult labor especially midforeeps delivery 

2 Unexplained stdlbirth 

B Palpation 

1 Promment ischial spines 

2 Sacral deformity especially forward angula 

tion 

C Manual mensuration 

1 Inlet 

a Abihty to touch sacral promontory on 
vaginal examination 

b External measurements below average, 

J e interspinous 23 cm or less, inter 
cnstal 26 cm or less external conjugate 
17 cm or less 

2 Outlet 

a Bisischial 8 5 cm or less 

b Sum of bisischial and posterior sagittal 
15 0 cm or less 

D Non engagement of fetal head at term in o 
primigravida 

Hand m hand with a high mdex of suspiaon of mid 
pelvic contraction and equally important to the obste- 
trician IS the conviction based on ofBce methods that a 
given pelvis is normal With average inlet measure 
ments (intercnstal 29 cm interspinous 26 cm , internal 

conjugate 20 cm ) inabilitj to touch the sacral promon 
tory on vaginal examination average outlet measure- 
ments (bisischial 9 5 cm -h) and no palpatory findings 
or obvious history as enumerated above the obstctn 
man is justified m concluding that no senous mid plane 
contraction exists In such patients roentgenologic 
mensuration is unnecessary 


Fracture-Dlslocabon of the Ankle with Fixed Dis- Oil Embolism FoUowmg Hysterosalpmgography 
placement of the Fibula Behind the Tibia David M Francis M IngersoU and Laurence L Robbins Am 
Bosworth J Bone &. Joint Surg 29 139-136 January J Obst S. Gynec S3 307-311 February 1947 
1947 The purpose of this report is to record another in 

In December 1944 the author encountered a frac- stance of oil embohsm a senous comphcation following 
ture dislocation of the ankle m which attempt at closed hysterosalpmgograph} The literature on the subject is 
reduction produced a poor result with failure to main- reviewed by the authors and a fatal case is mentioned 
tain reduction Exploratory operation was done at (Gajzfigd Zentralbl f Gynak 55 543 1931) The 
which time it was found that the proximal portion of the case reported is that of a 43-year old woman with oil 
fibula had been displaced behind the tibia and wras emboh to the lungs followang the injection of 8 c c of 
caught back of the posterolateral ndge of that bone iodized oil one day followmg cessation of the menstrual 
It required considerable force to separate and pry the period The initial uterosalpmgogram show cd oil m the 
fibula loose from the ndge of the tibia but after this pelvic veins Sjonploms dev-elopcd on the day follow- 
reduction of the fracture dislocation was easily secured mg the injection of the oil and roentgenograms of the 
Several additional cases were later encountered in which chest showed patchj areas of increased densitj con 
this same situation was found sistent with infarcts The pauent had a slight 

Roentgenographicallj the postenor location of the elevation of temperature for four daj-s following which 
roximal fibular fragment can usually be demonstrated it returned to normal There was no recurrence of 
^ 11 in the lateral vnew if this condition IS watched pulmonarj symptoms and films obtained just before 

Kpecia } m fracture-dislocation of the ankle the patient’s discharge from the hospital showed con- 
fer necessary and extreme force is re- siderable improvement in the appearance of the chest 

Open rrtuc , fibular fragment from Several prccaufiomrj measures arc suggested bj this 

quired to separa Tons B McAnenv M D case. Uterosalpingogmphj should not be done until 

the Ubia 
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eight to ten days folloiving operation on the uterus or 
following the cessation of menstruation After the in- 
jection of 2 c c of oil a film should be taken to deter- 
nune whether any oU has entered the pelvic veins Care 
should be taken to use a blunt-tipped cannula, thus 
causing as little direct trauma to the endometrium as 
possible It IS quite important that close co operation 
between the roentgenologist and gynecologist be main- 
tained in order to prevent intravasation of oil into the 
uterine vascular channels Morris Ivker, M D 


Uterosalpmgography Report of a Fatahty Arthur 
M Fans and Allen McMurrey Texas State M J 
42 592-697, February 1947 

The authors present a senes of illustrations demon- 
strating the usefulness of uterosalpmgography They 
use hpoiodme m preference to any of the heavier oils, as 
hpiodol, slaodan acacia, etc , because of its more rapid 
absorption and less imtati ve properties The procedure 
should not, however, be considered entirely harmless, 
and certam precautions are suggested m its perform- 
ance The contrast medium should be mjected slowly 
and the amount limited to the imnimum necessary to 
demonstrate the pathologic condition, usually 6 to 6 
cc Anesthesia is rarely indicated and should be 
avoided 

A fatality foUowmg uterosalpingography occurred m 
the evpenence of one of the authors The patient was 
given hght cyclopropane anesthesia, because of pam 
associated with the procedure on an earlier occasion, and 
12 c c of hpoiodme were mjected readily Stereoscopic 
roentgenograms were taken and the cannula through 
which the injection was made was removed Death 
ensued within fifteen mmutes The films of the uterus 
and surroundmg area showed the fillin g of venous 
plexuses bilaterally with the opaque medium Its 
intrascnous course is clearly evident m the reproduc- 
tions 

The authors beheve that the mtravasation of the 
medium into the veins was probably the result of injury 
to the cervical canal by the cannula, though the 
anesthesia may have played a role The possibility of 
embolism as a cause of death is beheved to have been 
fauly uell ruled out by postmortem studies on both 
lungs and skull Unfortunately necropsy was not per- 
formed The most probable explanation of the fatahty 
IS considered to be a sudden reaction to the iodized oil 
It IS felt that the patient may have been sensitized by 
the earlier injection to such an extent that the second 
amount prov cd fatal when it entered the blood stream 
SvDNEV J Thomas, M D 


THE GENITO-URINARY SYSTEM 

Nephrolithiasis In Skeletal Affections A Schupbach 
Schuciz. med Wchnschr 77 76-79, Jan 11, 1947 
The author points out that there are two types of 
Unnarj hthiasis that due to infection and that due to 
hjTicrexcrction of calcium salts This latter type may 
ticcur whenever very active calcification of bone is 
taking place, as m severe multiple fractures, especially 
those resulting from war wounds The relationship be- 
tween V on Recklinghausen s disease, hjpcrparathjTOid 
ism and nephrolithiasis is well Imown Albnght’s 
dictum that renal symptoms may occur m the absence of 
skeletal changes is emphasized Other diseases such as 


bone or joint tuberculosis, multiple myeloma, or hyper- 
calcemia may result in a similar hyperexcretion of cal- 
cium in the unne Five cases are reported, two of von 
Recklinghausen’s disease and one each of visceral 
sarcoidosis with generalized skeletal foci, of extreme 
pnmary osteomalaaa, and of symptomatic sprue re- 
sulting from gastric resection All of the patients 
showed kidney stones due to hyperexcretion of calaum 
Lewis G Jacobs, M D 

Certain Urographic Figures PrecapiUary Shadows 
{Images en boule) and the Elidney Shadow R 
Hickel J de radiol et d’61ectrol 27 509-515, 1946 
The pnncipal emphasis of this paper is upon watch- 
ing pyelograms for a wsualiiation of the caliceal tip m 
the absence of the usual visibihty of the infundibulum 
The mechanism of this phenomenon is gone into in 
some detail and the hydrostatics of the situation are 
made clear The resultant dimcal fact is that varymg 
degrees of obstruction below the kidney pelvis produce a 
visuahzation en boule Back pressure of unne dammed 
above a ureteral stone or kmk or other obstruction pre- 
vents free unnary secretion, hence, the dye is held 
back, and only the caliceal tips are brought into rehef 
In the presence of such shadows on one side, or both, 
the logical route of inquiry is in the duection of dis- 
covermg a ureteral obstruction, even though no evi- 
dence of such has been hitherto apparent 
When there is no back pressure m the kidney pelvis, 
the outhne of the kidney parenchyma is not likely to be 
so sharp, since unne escapes freely from the kidney, fills 
the infundibula without hindrance, and the images en 
boule are no longer sharply evident for lack of contrast 
Percy J Delano, M D 

Spmal Cord Injuries Urethrographic Studies of the 
Bladder Neck George C Prather and Boris Petroff 
J Urol 57 274-284, February 1947 

Material for this paper was accumulated at two Army 
hospitals m the United States that were designated as 
centers for men with spmal cord injuries The object 
was to record the anatomical status of the bladder neck 
in such patients Observations were made m 129 cases 
Two methods of urethrography were employed The 
urethrograms reproduced m the paper were obtained 
following retrograde injection from the external meatus 
with 25 to 30 c c of opaque medium and represent a 
resting urethra 

In 36 of the cases there was complete transection of 
the spmal cord or cauda eqmna, and m 30 of these there 
was some dilatation of the bladder neck Among the 
93 patients with partial transection there were 65 with 
some dilatation or relaxation of the bladder neck None 
of the patients was seen within as short a time as four 
weeks following injury and m most cases two to four 
months had elapsed Even so, the time factor showed 
an appreciable effect on the observations espeaallj'- in 
cases of complete transection of the cord Of 8 such 
patients examined vnthm three months after injury, 3 
showed normal urethrogratns and 5 presented some 
evidence of dilatation In a smiilar group of 28 men 
whose initial urethrographic examination was made tour 
to twelve months after injury , only 3 had no dilatation 
of the bladder neck In cases of partial transection the 
time clement appeared less impressive 
The cases arc further considered according to the level 
of the injury There were no cases of complete transec- 
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tion of the cervical portion of the cord Of the 10 
patients with partial cervical transection 6 showed 
dilatation Complete thoracic transection occurred in 
29 cases, and the ratio of dilated to normal bladder necU 
in this group was almost 4 to 1 Wth partial thoracic 
transection there was a much higher percentage of 
normal findings, 12 out of 29 All patients with com- 
plete cauda transection had dilatation of greater or 
lesser degree. Even in partial transections of the 
cauda the patients with dilatation numbered 3 1/2 
times as many as those with normal findings 

It appears that dilatation of the bladder neck is pre- 
dominant but not constant in those with complete 
transection of the spinal cord, and that the same findmg 
IS always present in complete transection of the cauda 
equina In those with partial transection dilatation of 
the bladder neck is common and occurs with increasmg 
frequency from the level of the cervical region to the 
csuda equina Joseph P Tomsula M D 

Venous Invasion Due to Urethrograms Made with 
LipiodoL E Granvdle Crabtree. J Urol S7 380-389, 
February 1947 

Although venous invasion has been reported in con 
nection with pyelography uterosalpingography, and 
less commonly with ureterography there appears to be 
no mention in the Amencan literature of mvasion of the 
venous channels demonstrated roentgenographically 
foUowmg urethrography Chmcally venous invasion 
has been suggested by catheter chills ' indicating 
septicemia and by sudden deaths from cocaine and 
other anesthetics used m the urethra 

A total of 27 cases of venous invasion from urethrogra- 
phy demonstrated by x ray were collected from the 
European hterature. Edlmg (Acta radiol Supp 
LVIII 1945) found it 15 times in a senes of 670 cysto 
urethrograms Among the 27 collected cases there were 
4 deaths, due to emboli from ody media and thonum 
Death from fat embolism may be instantaneous or de- 
layed for a few days, and is dependent on the region in 
which the embolism occurs In some instances no harm 
results, the oily medium, when it reaches the veins or 
lodges m the tissues, disappears slowly, in weeks to 
months Thonum is especially contraindicated, as it is 
a tissue imtant and remains permanently 

An important consideration in determining the 
readmess with which the veins are entered from the 
lumen of the urethra is the great v asculanty of the organ 
and the thinness of the Uning When the urethra is 
distended the mucosa has a thi c kn ess of only 2 to 3 
thin flat cells A survey of the reported cases reveals 
that permeation of the veins can occur either from the 
use of undue force from without durmg injection or 
from force supphed by the bladder and abdominal 


muscles in voiding against obstruction in the urethra 
The phenomenon is more likely to result when ure- 
thrography IS done on patients with acute urethritis 
after injury, and after instrumentation 

There does not appear to be any close relation be 
tween the amount of medium injected discomfort pro- 
duced dunng injection, or bleeding caused bj the in 
jection and the occurrence of venous invasion In most 
of the cases in which the phenomenon occurred there was 
no discomfort and \ ray alone demonstrated the dye in 
the vems 

Apparently the vems may be patchily filled and in 
completely outhned by the opaque mehum, and as a 
result can easily be missed or misinterpreted when the 
phenomenon of invasion does occur 

A case of venous mvasion following urethrography 
with roentgenographic illustrations is fuUy reported by 
the author David S Malej, M D 

TECHinC 

X-Ray Exposure Meters and Automatic Exposure 
Timers L M Garrett Texas State J Med 42 697- 
602 February 1947 

This IS a down to-earth, simple interpretation of the 
highly complicated mechanism of the exposure meter 
and the automatic exposure timer which should be read 
by everyone not understanding their pnnciples and 
uses The exposure meter is an electronic device based 
on a photoelectnc cell which is used to ascertain the 
correct setting of the x ray machine for making the 
actual roentgenogram The automatic exposure timer, 
on the other hand is incorporated in the x ny equip- 
ment and cuts off the x ray when the correct exposure 
IS made The electronic devices which are used to per 
form these tasks are explained m some detail which is 
well within the comprehension even of one not skilled in 
electronics Sydnex F Thomas, hi D 

A Method of X-Ray Reproduction of the Negative 
X-Ray Film Arthur Rest and Leona Stroud Am Rev 
Tubete 55 184-186 February 1947 

A method of direct rejiroduction of the x raj film is 
described It utilizes the fluorescence of an intensifying 
screen activated by x raj^ as the source of light The 
film to be reproduced is placed in the cassette next to 
the top or opening screen, of the cassette An un 
c.xposed film then is placed next to the negative x ray 
film and between it and the back screen of the cassette 
IS placed a sheet of black paper The film is exposed 
using a 40 inch distance 100 ma 42 lev p and a time 
of one half second The resulting reproduction is a 
posiUve of the x ray negative but detail and contrast 
are equal to the original L W Paul, M D 


RADIOTHERAPY 


General Factors in Irradiation Therapy Curti^F 
Bumam Ann Otol Rhin A Laryng 55 764-/ /S 

December 1946 _ , ▼ 

Irradiation of the Nasopharynx Samuel J Crowe 
Ibid 55 779-788 December 1940 

%iL two papers were presented in a Symp^ura on 
•nerapj in Otolaryngology and Ophlhal- 
nliwv The first revnews certain facts concOTing 
Stion that are fam.Uar to all radiologists and con 


eludes with some general pnnaples of the application of 
tlicse agents in ophthalmologj and otolaryngology 
The second takes up the irradiation of the nasopbarynx 
with the aid of a special radium applicator (sec Bumam 
and Crowe Mississippi Vallcj M J 67 109 1046 
Abst in R-adiologj 47 20S 1946) for the destruction of 
excessive Ij-mphoid tissue which is so frequent a cause 
of deafness Under this treatment the Ij-mphoid tissue 
around the tubal onfiecs graduallj dis,appears marked 
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improvement or complete return of hearing follows, and 
in many cases the blmsh discoloration of the tympanic 
membrane also disappears 

Oft repeated attacks of eustachian tube obstruction 
are a common cause of impaired hearing in children 
Repeated examinations, for research purposes, of 1,365 
unselected public school children showed that adenoids 
recur m more than 75 per cent of those whose tonsils and 
adenmds have been removed before puberty Nearly 
40 per cent of these had either impaired hearing for high 
tones alone or for all tones in the speech range In ad- 
dition to loss of hearing, the regrowth of lymphoid tissue 
after operation predisposes to recurrent upper respira- 
tory infections, attacks of suppurative otitis media, 
smusitis, and bronchial infections For several years 
the author has supplemented every tonsillectomy with 
uxadiation of the nasopharynx TTie first treatment is 
given about two weeks after the operation, and two ad- 
ditional treatments are given at intervals of two weeks 
TOth the 50 mg monel metal apphcator, the dosage for 
all treatments is eight and a half minutes on each side 
Operative removal of very large adenoids followed by 
a senes of radium treatments, is alwa 3 rs more satisfac- 
tory than irradiation alone, because of the mechanical 
difficulty of applymg adequate irradiation to a large 
mass m this area with the nasopharyngeal apphcator It 
IS deadedly dangerous to plunge the apphcator into the 
mass of adenoids, to bend the applicator, or to construct 
d With a hinge so the angle of the radium-contaming 
®hmaber may be changed This introduces a hazard 
the radium-contaimng part may some day break 
airay and be swallowed or aspirated If the adenoids 
^ relatively small, however, and it is possible to intro- 
duce the apphcator far enough into the nasopharynx to 
Wtmit suffiaent irradiation of the tubal orifices, the 
fossa of Rosenmuller and the lateral walls, then opera- 
tion is not necessary 

The radium applicator should not be used in the nose 
Itself for any condition except nodules of lymphoid tis- 
sue, Polyps are extremely resistant, and the applicator 
u not suitable for the treatment of mahgnant growths 
It n-as designed for one purpose alone — the removal of 
lymphoid tissue 

Dunag the war approximately 25,000 treatments 
'were given inth the monel metal radium apphcator by 
medical officers of the Army Air Forces and at the New 
Imndon Subraarme Base, in order to prevent recurrent 
aeroUtis and thus conserve manpower The average 
^^It Was 00 per cent eSectivm Not a single instance 
of radium bum or radium poisoning, with a drop in the 
white count, has been reported The author hsis given 
bvatments with the nasopharyngeal applicator almost 
for twenty years and has suffered no ill efiects 
he only requirements are an accurate examination with 
c nasopharyngoscope to establish the indication for 
mmum treatment, placing the apphcator so that the 
S'dc, not the end, of the radium-contaimng chamber is in 
oontact with the tissue to be treated, and finally the 
Bnmtest care to tune each treatment accurately 
‘^^htions for the protection of office personnel are 
m uded It IS of the utmost importance for the 
m mm to be stored and the treatments to be given at 
,.0 feet from those who are daily exposed to its 
.V two-inch lead cylinder that comes with 

c applicator is intended to make transportation prac- 

li? V storage in an office the lead should be at 
‘CTst C inches m thickness 

Stephen N Tager, M D 


Mechanism of Radiation Effects against Mahgnant 
Tumors Shields 'Warren JAMA 133 462-463, 
Feb 15,1947 

The author presents a bnef discussion of radiation 
effects on mahgnant tumors One of the important 
ways of influencing growth, both normal and abnormal, 
IS by radiation It is the radiant energy absorbed by the 
tissue or cell that is effective, not that which is de- 
hvered to it All types of ionizing radiations — the 
roentgen ray, the gamma ray, the alpha particle, the 
beta particle, the neutron — ^have essentially the same 
qualitative effects on cells exposed to them, so far as 
can be determined by histologic exaimnation 
The first noticeable effect on cells is interference with 
mitosis, which is closely followed by vacuohzation and 
swelhng of the cytoplasm Later pyknosis and autolysis 
of the injured cells take place Partial or complete re- 
covery of some of the tumor cells occurs, and were it 
not for secondary effects on the connective-tissue 
stroma and blood vessels, no lasting effects on an 
irradiated part would be noted Fibrous tissue and 
hyaline act as barriers to metabohe exchange of tumor 
cells and hinder their spread 

The law of Bergomd and Tnbondean, according to 
which the radiosensitivity of cells is in inverse ratio to 
their degree of differentiation, while holding true to 
some degree, has many exceptions Tumors which re- 
gress with a dose of irradiation that does little harm to 
adjacent tissues, up to 2,500 r, may be called radio- 
sensitive Radioresponsive tumors are considered as 
those which regress with dosage of 2,500-5 000 r, with 
adjacent tissue harmed to a moderate degree Radio- 
resistant tumors are those which do not respond any 
better than adjacent normal tissue Radiosensitive 
tumors are not necessarily radiocurable 
Radioactivre isotopes, particularly of phosphorus and 
iodine, which are absorbed selectively to some degree, 
make possible irradiation of tumor cells without too 
much injury to normal cells J oseph Haneun, M D 
(Umversity of Michigan) 

Limits of Roentgen Therapy of Cancer A Rosselet. 
Schweiz med Wchnschr 77 106-107 Jan 11, 1947 
A very general discussion, containmg nothing new, 
of reasons for the lack of material improvement 
in the results of radiation treatment of cancer m the 
last few years Speaal emphasis is placed on radio- 
sensitivity and ‘our ignorance of methods which would 
jiennit us to change cellular radiosensitivity, to increase 
Its amount, m other words, to transform a radio- 
resistant cell mto a radiosensitive cell more vulnerable 
to the actions of radiations And we do not see m other 
sciences, as chemistry or biochemistrv, capabihties of 
giving us a solution to this problem — if there is onel” 

Lewis G Jacobs M D 

Cancer of the Eyehd Treated by Radiation, with 
Consideration of Irradlafaon Cataract Howard B 
Hunt Am J Roentgenol 57 lCO-180, February 1947 
From a critical study of 100 selected cases of cancer of 
the eyelid the author forms the opinion that the treat- 
ment of choice is fractionated roentgen therapy The 
eyeball and lens can be effectively protected against 
superficial roentgen rays and beta rays by an eyeshield 
equivalent to 1 mm of lead No eyeshield is adequate 
tor protection against the more penetrating gamma rays 
of radium In a fifteen year penod of obscrv’ation 4 of 
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tion of the cervical portion of the cord Of the 10 
patients with partial cervical transection, 6 showed 
dilatation Complete thoracic transection occurred in 
29 cases, and the ratio of dilated to normal bladder neck 
in this group was almost 4 to 1 With partial thoracic 
transection there was a much higher percentage of 
normal findings 12 out of 29 All patients anth com- 
plete cauda transection had dilatation of greater or 
lesser degree Even in partial transections of the 
cauda the patients mth dilatation numbered 3 1/2 
times as many as those with normal findings 

It appears that dilatation of the bladder neck is pre 
dominant but not constant lu those inth complete 
transection of the spinal cord and that the same finding 
IS always present in complete transection of the cauda 
equina In those iiath partial transection, dilatation of 
the bladder neck is common and occurs with increasing 
frequeney from the level of the cervical region to the 
esuda equina Joseph P Toiisula M D 

Venous Invasion Due to Urethrograms Made with 
Lipiodol E Granville Crabtree J Urol 57 380-389 
Februarv 1947 

Although V enous invasion has been reported in con- 
nection with pyelography uterosalpingography and 
less commonlj with urctcrograph> , there appears to be 
no mention in the American literature of invasion of the 
venous channels demonstrated rocntgcnographically 
following urethrography Clinicallj venous invasion 
has been suggested b> 'catheter chills” indicating 
septicemia, and by sudden deaths from cocaine and 
other anesthetics used in the urethra 

A total of 27 cases of venous invasion from urethrogra- 
phy demonstrated by \ rav were collected from the 
European literature Edling (Acta radiol Supp 
LVIII, 1945) found it 15 times in a senes of 570 cysto 
urethrograms Among the 27 collected cases there were 
4 deaths due to emboli from oily media and thorium 
Death from fat embohsm may be instantaneous or de- 
layed for a few days, and is dependent on the region in 
wluch the embolism occurs In some instances no harm 
results, the oily medium, when it reaches the veins or 
lodges in the tissues, disappears slowly in weeks to 
months Thonum is especially contraindicated, as it is 
a tissue imtant and remains permanently 

An important consideration in determining the 
readiness with which the veins are entered from the 
lumen of the urethra is the great vascularity of the organ 
and the thinness of the hning When the urethra is 
distended the mucosa has a thickness of only 2 to 3 
thm flat cells A survey of the reported cases reveals 
that permeation of the veins can occur either from the 
use of undue force from without durmg mjection or 
from force supphed by the bladder and abdominal 


muscles in voiding against obstruction in the urethra 
The phenomenon is more likely to result when ure 
thrography is done on patients wath acute urethntis 
after injury, and after instrumentation 

There does not appear to be any close relation be 
tween the amount of medium injected discomfort pro- 
duced during injection, or bleeding caused by the m- 
jcction and the occurrence of venous invasion In most 
of the cases in which the phenomenon occurred there was 
no discomfort and x-ray alone demonstrated the dye m 
the veins 

Apparently the veins maj be patchily filled and in 
completely outlined b> the opaque medium, and as a 
result can easily be missed or misinterpreted when the 
phenomenon of invasion does occur 

A case of venous invasion following urethrography 
with roentgenogrnphic illustrations is fully reported by 
the author David S Malen, M D 

TECHNIC 

X-Ray Exposure Meters and Automabc Exposure 
Tuners L M Garrett Texas State J Med 42 597- 
602, February 1947 

This IS a down to-earth, simple interpretation of the 
highly complicated mechamsm of the exposure meter 
and the automatic ex-posure timer which should be read 
by everyone not understanding their pnnciples and 
uses The exposure meter is an electromc device based 
on a photoelectric cell which is used to ascertain the 
correct setting of the \ ray machine for making the 
actual roentgenogram The automatic exposure timer, 
on the other hand is incorporated in the x ray eqmp 
raent and cuts off the x ray when the correct exposure 
IS made The electronic devices w hich are used to per 
form these tasks are explained m some detail which is 
well vnthin the comprehension even of one not skilled in 
electronics Sydney F Thomas hi D 

A Method of X-Ray Reproduction of the Negative 
X-Ray Film Arthur Rest and Leona Stroud Am Rev 
Tuberc 55 184— 1S6 February 1947 

A method of direct reproduction of the x ray film is 
described It utilizes the fluorescence of an mtensifymg 
screen activated by x rays as the source of hght The 
film to be reproduced is placed in the cassette next to 
the top or opening screen of the cassette An un 
exposed film then is placed next to the negative x ray 
film and between it and the back screen of the cassette 
IS placed a sheet of black paper The film is exposed 
using a 40 inch distance 100 ma 42 kv p and a time 
of one-half second The resultmg reproduction is a 
positive of the x ray negative but detail and contrast 
are equal to the ongmal L W Paot. M D 


RADIOTHERAPY 


General Factors in Irradiation Therapy Curti^F 
irnam Ann Otol Rhm S- Laryng 55 764-/ /8 

»ceniber 1946 ^ t x 

Irradiation of the Nasopharynx Samuel J Crowe, 
id 55 779-788 December 1946 

^ese two papers were presented m a Symp^mm on 
rathaUon Therapy m Otolaryngology and Ophthal- 
first revaews certain facts concerning 

Suo. .to. ™ .. ^ ■"/ 


eludes with some general prmaples of the appUcation of 
these agents in ophthalmology and otolaryngology 
The second takes up the uradiation of the nasopharynx 
with the aid of a special radium applicator (see Burnam 
and Crowe Mississippi Valley M J 67 109 1945 
Abst m Radiology 47 208 1946) for the destruction of 
excessive lymphoid tissue which is so frequent a cause 
of deafness Under this treatment the lymphoid tissue 
around the tubal orifices gradually disappears marked 
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cures In Stage III the pnmary growth is of inde- 
terminate size with unilateral operable cervical nodes 
Thirt) cases were so classified, with 7 or 23 3 per cent 
five jear cures In Stage IV the pnmary growth in- 
vades surrounding structures with inoperable cervical 
metastases Twenty-eight cases belonged in this group 
with 1 or 3 6 per cent five-year cures One of the most 
important factors in every respect — diagnosis, therapy, 
and prognosis — is the presence or absence of metastatic 
mv olvement of cervical l 5 miph nodes 

In the treatment of the pnmary lesion, surgery has 
been replaced by irradiation Whenever possible, m- 
tracavnty treatment cones are used perorally, whde ex- 
ternal fields of irradiation are employed only as a supple- 
ment or when the site of the lesion cannot be reached 
by a peroral cone Whether the radiation is ad- 
ministered exclusively through the oral cavity, or 
whether supplementary external fields are used, a daily 
dose of 400 r in air is considered desirable, the total 
dosage being 4,000 to 4,800 r, depending on the size of 
the cone This is delivered with 200 kv , 15 ma , and 
with a Thoraeus filter equivalent to 2 0 mm of copper 
Target to skin distance is 25 cm for the intra oral cone 
and 50 cm for external irradiation Radium needles 
are implanted on the last day of roentgen therapy for an 
average exposure of 1,200 mg -hr m the antenor two 
thirds of the tongue and 800 mg -hr at the base The 
1,200 mg hr amount to 4,800 gamma roentgens for a 
lesion 2 5 cm in diameter and a volume of about 8 c c 
Hus would be equivalent to approximately 4 8 erythema 
doses If It IS assumed that the tissue exposure at the 
base of the lesion corresponds to 75 per cent of the 
roentgen ex-posure in air, it would average about 3 600 
' tissue roentgens’ or roughly 5 2 erythema doses 
Adding these two biological values of exposure the total 
IS found to be m the neighborhood of 10 erythema 
doses With mterstitial needles rather than radon 
seeds, radiation necrosis is less frequent, the result is less 
painful and it has not been found necessary to remove 
the growth as has been unavoidable in the case of 
radon seeds 

Palliative treatment also begins wnth roentgen 
therapy By peroral administration a total dose of 
4 000 r in au usually proves sufficient to remove 
radiating as well as local pain An external portal is 
used exclusively in those cases where it is possible to 
aim the radiation through cervical nodes into the 
primary growth Iramediateb afterward mterstiUal 
irradiation by means of radium needles is instituted 
A cancerous growth involving one half of the tongue 
wall require 1 500 to 1 000 mg hr while in more ex 
tensive lesions 2 000 mg hr may be needed These 
doses wall permit a po'-siblc repetition of interstitial 
irradiation while roentgen therapy may also be re- 
peated after in intcrvail of three months 

Radical neck dissection should in no case be under- 
taken cirlicr tlun two or three weeks after the treat- 
ment of the priinarv lesion has been terminated If by 
that timv It 1 - evident that the Iingu il growth has been 
responding s itisf ictorily to ridmtion thcrapv neck 
surgerv t m be under! iken prov ideal all of the foUovvang 
comluioiis ire fidlilleal ( 1) the general condition of the 
patient wirrinls (21 ihc life expectancy is weighed 
ag-iiiist ibe si itistieal surgie-al risk (31 ccnical nodes 
nrcconsi.ter.al is operable only if the pnmary lesion has 
not trinseeiideal the inidhnc and has on the basis of 
primary growth biopsv proved to be of onh hm.tcd 

nialiP' "'V' ( ‘^«- 0 '>Han meustanc involvement 


has remained unilateral, (5) the node — or nodes — is 
movable and shows little evidence of invasion An 
irregular outline of a metastatic node, or its partial 
fixation, indicates that the involvement has extended 
beyond the capsule and in such cases dissection would 
lead to contamination of the operative field and to 
subsequent recurrence 

Where radical block dissection is not feasible, inter- 
stitial irradiation supplements more extensive roentgen 
therapy Ellwood W Godfrey M D 


Carcinoma of the Breast Karl F Kesmodel 
South M J 40 43-46, January 1947 

An analysis of the cases treated by the author for a 
five year penod between 1936 and 1941 is presented It 
IS agam emphasized that the survival rate is greatly re- 
duced w hen the axillary nodes are already involved by 
the caremoma when the patient comes to surgery Ra- 
diation IS stressed as an important therapeutic agent in 
the rebel of pain from bone metastases The value of 
castration as an adjunct in therapy remains question- 
able The author refers to the work of Adair and Herr- 
mann (Ann Surg 123 1023, 1946), who used testos- 
terone propionate in the treatment of 11 patients 4 of 
whom exhibited a favorable response None was used 
in the present senes 

The author’s routine method of prophylactic post- 
operativ'e x ray therapy is described If for any reason 
surgical treatment cannot be undertaken m a patient 
who IS considered ‘surgically curable,” roentgen therapy 
is instituted 

Radiation sickness the most frequent comphcation 
to therapy, is treated by a combination of thmm.n 
hydrochlonde and pyndoxine hydrochlonde, 50 mg of 
each per c c of solution One cubic centimeter, intra- 
venously or intramuscularly, on alternate days is usually 
sufficient 

The author urges the consideration, treatment, and 
care of the so-called ‘incurable” cancer patients in view 
of the fact that their lives can be prolonged and their 
pain can be relieved Morris Ivker M D 


Lymphosarcoma of the Bladder, with Bnef Review of 
the Literature Benjamin Levant and Richard E 
Rosenfield Urol 5. Cutan Rev Si 6-9 January 1947 
Pnmary lymphosarcoma of the bladder is a rare 

in 1942 by Kreutzmann (J Urol 48 147 1942) 
Tffiere hav-e been seven cases in all reported in the 

the one here re! 

TOrded, and pertinent details of these are tabulated 
The sy-mptomatologj of this disease is similar to that of 
any other tumor of the bladder pam, hematuria and 
un,^ retenuon The diagnosis ,s made by rn^nrof 
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the 100 patients died from cancer of the eyelid Thera- 
peutic failures result from (o) advanced and inaccessible 
disease, (fc) impairment of the tumor bed bj pnor in- 
adequate therapy , (c) insufficient or uneven doses, (d) 
incomplete marginal coverage of lesion, and (c) in- 
adequate follow up of pabents 

Hislopatholog) Biopsy ivas done m 70 of the 100 
cases Basal-cell carcinoma constituted 70 per cent of 
the neoplasms, squamous-cell 16 per cent mixed 
squamous-cell and basal cell, or keratiniung basal-cell 
lesions 5 per cent, with the more benign lesions such as 
keratotic horns and papillomas making up the remaimng 
10 per cent Biopsy is occasionally foregone to 
minimize scarring 

Dtsiribulion Extension, and ilctastases Forty eight 
per cent of the lesions occurred along the lower lid and 
34 per cent above the inner canthus with only 0 per 
cent along the upper hd and 12 percent adjacent to the 
outer canthus Extension is pnmanly by direct in 
filtration inth occasional extensive subcutaneous pro- 
gression of basal cell lesions or local permeation along 
adjacent lymphatics with the production of what ap- 
pear to be multiple foci Lymphatic penetration of the 
orbital fascia may give nse to mtra-orbital metastoses 
with pain and proptosis Lesions about the inner 
canthus tend to invade the lacnmal duct, with occa- 
sional ulcemtiv'c invasion into the ethmoid sinuses 
Squamous cell lesions may metastasize to the regional 
ncides The superficial and deep lymphatics from the 
lateral three fourths of the upper lid and the lateral 
aspect of the lower ltd dram laterally into the super- 
ficial and deep parotid nodes just in front of and below 
the ear The medial group of lymphatics dram the 
region of the inner canthus and the medial three-fourths 
of the lower lid, and follow the course of the facial vein 
down into the submaxillary group of nodes 

Effect of Irradiation on the Ey Conjunctivitis pre 
cedes epidcrmitis of the skm by three to five day's The 
eyelashes are lost from the irradiated area after ten to 
twenty days and have not returned in areas success 
fully treated for cancer of the eyelid The crystalline 
lens IS very susceptible to irradiation injury although a 
period of three months to twelve y ears may elapse be- 
fore cataract becomes apparent It now seems well 
established that the primary mechanism of irradiatjon 
cataract is direct injury to the subcapsulor epithelial 


per cent when dealing with lesions less than 10 to 5 
mm in sue in order to deliver dosage eomparable to 
that developed m a lesion 20 to 30 mm in size 

With a single roentgen treatment, an average dosage 
of 2 875 r in air was found effective An average dosage 
of 3,400 to 4 200 r in air was employed when tw o treat 
ments were delivered withm a period of two to seven 
days A total dosage of 4 600 to 5,400 r in air was em- 
ploy ed when three treatments were delivered within a 
period of three to fourteen days A total dosage of 
6 000 to 8,600 roentgens was employed if five or more 
equal treatments were delivered during a period of five 
to twenty -one days In general this method proved 
effective in eradication of cancer of the eyehd with 
maximal preservation of the unmvolved tissues and 
with minimal injury to the eye when it was properly 
protected by an eyeshield 

Ellw OOP W Godprev M D 

Radiotherapy of Epitheliomas of the Eyehds F 
Baclesse M Dollfus, A Ennuyer and J Reverdy 
J de ridiol et d’filectrol 27 615-526, 1946 
This article contains a comprehensive desenphon of 
malignant lesions of the eyehd, classifies them his 
tologically, and gives end results of treatment In 
general, the authors use lead shields (external) and re- 
tract the affected portion as much as possible Some- 
times, when using very high intensity radiation, where 
the time will be short they rely somewhat upon the 
patient, who is instructed to keep his eye rotated to a 
fixed point thus tilting it out of border radiations 
Most of the ocular complications observed by the 
authors have followed the use of radium plaques, they 
have had the least trouble with the Cbaoul type of in 
strument The article includes a complete discussion 
of the complications of treatment by the attending 
ophthalmologist who takes up the mjunes (which hav e 
been shght and infrequent) in order and discusses their 
prevention 

This IS a most worth w hile article and is recommended 
to all who have found treatment of eyehd lesions beset 
with difficulties Percy J Delano, M D 

Cancer of the Tongue George S Sharp and Harold 
D Spickerman Am J Roentgenol 57 181-19S, 


cells along the antenor aspect of the equator of the lens 
Eighty-eight per cent of gamma radiation from radium 
passes through 2 mm of lead and S3 per cent through 
3 mm of lead A 1 mm lead shield will absorb 99-1- 


per cent of x radiation energized by 80 kv without 
filter, and 97-f- per cent of radiation energized by 140 
kv ffltered through 0 25 mm of copjier and 1 ram 
aluminum, according to the author’s measurements 


Radiotherapy Roentgen therapy has become the 
radiotherapeutic method of choice due to its proved 
effectiveness, accuracy simphcity and restriction of 
exposure more closely to the diseased area The larger 
the lesion m extent the more advisable fractionaUon 
becomes, in order to preserve the health and nutrition 
of the tumor bed Fractionation is also advantageous 
m lesions over 3 or 4 mm in thickness since shrinkage 
of the tumor followmg iratial exposures permits rame 
effective exposure of the base of the cancer ^th rela 
Uvdy less ^diation of underlying tissues Inas^A 
dosage on smaU lesions is ust^ r r«^^ 
m air without hack scattermg, it is ^ 

Ind that am dosage must be mcreased about 10 to 50 


Februarj'^ 1947 

The authors analyze 81 unselected consecutive prm ed 
cases of cancer of the tongue Twenty seven patients 
were seen in pnvate practice and 54 at the Veterans 
Administration Facility Los Angeles It is felt that 
leukoplakia concomitant with Ungual carcinoma 
fa\ored successful treatment, as the growth is usually 
slow and of a low degree of malignancy while the 
tendency to invade adjacent tissues or to metastasize 
to cervical nodes is less pronounced On the other hand 
a highly inflamed growth assoaated with ulceration is 
locally agressive and metastases are the rule Still 
another course is charactemed by moderate locaf 
growth and early massive metastases to the cervical 
nodes 

A classification is proposed which indicates the con- 
dition of the primary lesion and the presence and extent 
of secondary involv ement Stage I consists of a pnmary 
growth less than 1 5 cm in diameter Nine cases fitted 
into this category with 6 or 55 6 per cent five-> ear cures 
Stage II comprises 14 cases with the pnmary growth 
less than 3 cm diameter and 7 or 60 0 per cent fit e year 
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Radiation Therapy for the Removal of Adenoid 
Tissue Donald F Proctor Arch Otolaryng 45 40- 
48, January 1947 

This IS a further report of experiences at the Hagers- 
town (Maryland) Qinic for the treatment of deafness in 
children (Arch Otolaryng 43 473, 1940 Abst in 
Radiology 48 317, 1947) Dunng the past three years, 
a total of 1,110 radium treatments have been given, 
using the Monel metal applicator designed by Crowe and 
Bumam, for the elimination of adenoids in 400 patients 
Seventy-six patients received only a single radium 
treatment, 1 patient had nine treatments, and 1 has had 
ten treatments The average penod of observation for 
the total of 400 was thirteen months at the time of the 
report, and most of the interesting cases had been fol- 
lowed for almost two > ears These patients received m 
addition to radiation therapy, surgical treatment of the 
tonsils or adenoids when indicated (mastoidectomy or 
nasal operation in some instances) , and local treatments 
to the sinuses, the nose, or the ears The treatment in 
many cases is not yet completed and the results should 
not be considered final They are taken up under two 
headings (1) changes in the nasopharyngeal lymphoid 
tissue, (2) changes m symptoms At the last examina- 
bon 99 patients had no lymphoid tissue in the naso- 
pharynx and in an additional 167 patients only minute 
traces remained At the first examination, 127 patients 
Imd a large mass of adenoid tissue, and 7 patients still 
"hen last seen Atthefirstexamina- 
bon,^ patients had normal eustachianonfices, and at 
e last examination 255 had normal eustachian 
wfices Seventy-one surgical removals of lymphoid 
ssue were earned out on the 400 patients dunng the 
penod of observation 

Audiometer tests were performed two or more bmes 
on 542 ears dunng this penod On the first test, 119 
ears were normal in 280 heanng was slightly impaired, 
^ moderately impaued, and in 32 severely im- 
paued At the last test the heanng of 234 ears re- 
mained unchanged (101 of these normal on the first 
1 ^^' ’ heanng of 284 had improved and m only 24 

tod the heanng grown worse Twelve of 33 chronicaUy 
charging ears healed completely dunng the penod of 
° ^ ^dcame drv though perforabons per- 

sisted, and 12 continued to discharge Of 178 pabents 
su ject to unusually frequent and severe acute infec- 
tions of the upper respiratory tract, 113 stopped catch- 
ing colds completely or had few mdd colds Of 19 
patients wnth bronchial asthma 9 no longer had attacks, 
and 5 others were greatly improved 


X-ray Irradiabon to Promote Ovulation John O 
Human West J Surg SS 107-111 February 1947 
The author advocates treatment of amenorrhea with 
small doses of \ rays o\ er the ovanes and over the 
r^'nnn^ The dosage to the pelvis vaned from 226 r 
m 300 r with a simdar dose over the pituitary 
treatments were gtxen once weekly Of the 32 pa- 
tients treated orulation was restored in 23 How- 
C’.cr careful scnibny of the article reveals that some of 
these patients rcccixed thyroid extract and others 
estrogens In one patient out of the senes a permanent 
amenorrhea dc\ eloped Of IS presumably sterile 
women, 00 per cent became pregnant 

IRcsults of the nbo\c treatment would seem en- 
couraging but Uie> arc open to question on two 

scores (1) The small number of cases renewed In 


some of these women there might have been a return of 
menstruation without treatment (2) Since both the 
pituitary gland and the ovanes were treated by radia 
bon, it IS not possible to tell which gland was the more 
responsible for the resumpbon of ovulation Until 
more definite proof of the stimulabng effect of radiation 
can be obtained at the hands of several observers, these 
treatments should not be generally recommended — 
R C P 1 Robert C Pendergrass, M D 


Fimcbonal Utenne Bleeding M Edward Davis 
M Chn North Amenca 31 223-235, January 1947 
Abnormal uterine bleeding is the most frequent 
gynecologic complaint The term funcbonal is applied 
to this bleeding when no organic disease of the repro- 
ductive organs is found The bleeding is not in the 
normal pattern, and it can consist of an increased flow 
or a prolongabon of the bleeding period (menorrhagia) 
or a complete irregularity of the menstrual pattern 
(meborrhagia) The author takes up the causes and 
treatment of funcbonal bleedmg dunng adolescence, 
dunng the childbeanng penod, and at the menopause 
It is with the patients in the last group that the radiolo- 
gist is particularly concerned 

The treatment of bleeding at the chmactenc involves 
several important pnnciples The possibility of cancer 
must be ruled out by careful examination — visuahza- 
bon of the cervix and biopsy of any questionable lesion, 
and a diagnostic curettage m the absence of gross 
disease If cancer has been ruled out the onset of the 
amenorrhea of a natural menopause can be awaited 
unless the bleeding is considerable and troublesome If, 
however, the bleedmg should be stopped, some proce- 
dure leading to an artificial menopause should be 
adopted Endoenne therapy must never be used for 
the control of funcbonal bleedmg at this time Benign 
bleedmg of the menopause can be treated by removal of 
the uterus by either an abdominal or vaginal hysterec- 
tomy, if there are no contraindicabons to surgery In 
younger women this method is preferred to irradiabon, 
since ovanan funebon can be saved Many chnicians 
feel, however that in the menopausal penod the 
ovanes have outlived their usefulness and remain as 
potenbal sites of neoplasms, particularly carcinoma, and 
that they should therefore be removed 

Irradiabon controls functional bleedmg m the 
menopausal penod by desboymg the remaining ovanan 
function It is as effecbve as surgery m patients wnth 
normal pelvic organs, provided there is a proper selec- 
bon of cases The contraindicabons to irradiation in 
this selected group of cases are (1) Uncertainty ns to 
extent of the pathologic involvement MTienever it is 
impossible to determine the exact state of the pelvic 
organs surgery is preferable to radiation (2) Inflam 
matory conditions of the reproductn e tract par 
ticularly the adnexa contramdicatc irradiation (3) 
Previous pelx ic surgery (4) Radiophobia X ray 
radium and cancer are so closely associated in the minds 
of many patients that the use of radiation for the con- 
trol of bleeding maj be followed by undesirable mental 
reactions Such patients are best beated by surgerj 

If deep roentgen therapj is used the amount of 
irradiation which has been found cffectixe in a large 
group of pabents should be gix en In most cases 400 r 
to each oiary will produce a permanent cessation of 
function 

The author s method for appl> mg radium for castra- 
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tailed consideration of treatment technic, is intended 
mostly as a summary The author states at the outset 
that 50 per cent of the cases he dealt with were m 
operable when first seen 

Tables are compiled showing the extent of involve 
ment and the recovery rate in the favorable cases the 
best group seems to be the one treated by operation 
followed by radiotherapy No cases are tabulated in 
which surgery alone was employed though this group 
should be of interest 

The author believes firmly in preoperative irradia- 
tion The protagonists of this school of thought ore 
diminishing in this country probably faster than they 
are in France where the idea of radiation has a more 
tenacious bold possibly ns a long shadow cast by the 
Cune Institute When the radiologist has the upper 
hand in a clinic preoperative irradiation is apt to be the 
rule, if the surgeon has the authority, preoperative 
irradiation is invariably conspicuous by its absence 
Actualh , if radiation has any place in the treatment of 
carcinoma of the rectum it is as a palliative measure 
either with or without operation, it seems to retard 
somewhat the more painful and otherwise distressing 
features of the terminal stages and sen es a psychologic 
value in givnng the patient’s relatives something on 
which to pin their flagging hopes 

Percv J Delano M D 


Carcinoma of the Anus Orville N Meland Am J 
Roentgenol 57 199-202, February 1947 
Meland previousl> reported (Am J Roentgenol 43 
706 1940) on a senes of 13 patients with squamous-cell 
carcinoma of the anus treated by irradiation alone He 
now presents a follow up on these patients along with 
information on 12 additional patients He concludes 
that this form of therapy gives a reasonable hope for 
complete recovery with added hope of sphincter control 
While some patients have some atresia of the anus this 
IS not enough to seriously inconvemence them Even 
with this disability they are better off than the patients 
with a colostomy It is felt that external irradiation 
when successful in destroying the disease, usually re- 
sults in less sphincter disabdity than interstitial irradia- 
tion Metastases in the uncontrolled cases involved 
the retroperitoneal nodes liver and brain, rather than 
the groin Ellwood W Godfrbv M D 


Pnmary Malignant Tumours of Bone Symposium 
Stanford Cade, R W Scarff F Campbell Golding 
and S Bryan Adams Bnt J Radiol 20 10-30 Janu 
ary 1947 

Cade points out that most mahgnant bone tumors fall 
into five classes osteogenic sarcoma, Ewing s tumor 
multiple myeloma parosteal sarcoma and osteoclastoma 
(giant-cell tumor) The clinical differences in the 
various types are well presented in a table which 


permits easy comparison 

A history of trauma is frequent Pain and tumor are 
the chief clinical features pain always preceding sweU 
mg The balance between osteogenesis and osteo- 
porosis in any tumor depends in part on the type of 
tumor and also on differences in vascularity Sun 
ray” spicules and ‘onion peel ' layer are not always 

‘^XSras“i'^^“^>th all malignant bone tumors 
m^t Lmmonly to the lungs and the lymphatic system 
Sr^cera and the skeletal system Bone metastases 
we particularly frequent in Ewing s tumor 


Ewing’s sarcoma is the most sensitive to radiation and 
parosteal sarcoma the least Irradiation will cause 
regression in sensitive types but it is not permanent 
The best results ore obtained with a combination of 
irradiation and surgery 

Prcoperative irradiation should always be given for 
osteogeme sarcoma Even when this fails to arrest the 
tumor growth it temporarily inhibits the activity of 
the tumor, though there is no evidence that the delay 
alters the patient's chances of survival In some cases 
regression may be so great that amputation may be 
postponed 

Multiple myeloma does not lend itself to surgical 
treatment 

Parosteal sarcomas call for amputation, followed by 
irradiation of the stump 

Good results are obtained in osteoclastoma by both 
surgery and irradiation Surgery should be resorted to 
in young children in moderate sized tumors where the 
bone destruction is small in tumors of the digits, and in 
cases in which the tumor has extended to the neighbor 
mg joint Irradiation is indicated in healthy adults, for 
inaccessible tumors and for large groudhs The effects 
of radiation become apparent in six weeks and continue 
for eight to ten months A combination of surgery and 
irradiation is usually not advisable 

Scarff discusses certain pathological and radiological 
aspects of bone tumors The relation of trauma to 
etiology is still unsettled though there is considerable 
evidence that trauma plays a part in causing sarcoma 
and angio cndothchoma 

The histologic appearance is important in the 
diagnosis No real evidence has yet been brought for 
ward to show that biopsy increases the liability to 
metastasis 

An exhaustive classification of bone tumors is not 
possible with our present state of knowledge The 
following broad classification is suggested infiltratmg 
chondroma osteogenic sarcoma extrapenosteal fibro- 
sarcoma medullary fibrosarcoma myeloma Ewing's 
tumor angio-endotheboma and chordoma 
Since there is no correlation between the histologic 
appearance of osteogenic sarcoma and the prognosis, 
there is little point in dividing this group into sub- 
divisions Medullary fibrosarcoma should be recognized 
as distinct from periosteal sarcoma because the prog 
nosis IS better Infiltrating chondroma starts as an 
apparently benign groii th but frequently develops the 
character of a highly malignant osteogenic sarcoma 
There is considerable confusion in the Ewing s tumor 
group Many are really neuroblastomas Angio- 
endothelwma shows a great variety of histological 
structure Differentiation from secondary hyper 
nephroma and Ewing s tumor may be impossible 
Golding discusses the relationship of the radiologist 
and the pathologist to diagnosis He feels that greater 
accuracy m diagnosis will result from more attention 
to histology and thorough correlation of the pathologic 
and X ray findings Radiologic diagnosis alone is not 
accurate enough This is particularly true in giant cell 
tumors central osteolytic tumors and chondrosar- 
comas 

Adams discusses the sensitivity of osteogenic sarcoma 
to radiation pointing out that there is great variation 
in response and great difficulty in evaluating results 
Smee the disease is so uniformly fatal every method of 
treatment should be tried 

Sydne\ j Hawlev M D 
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treatment, one lived in good condition for fourteen 
months, but died at twenty months, 2 died three 
months and eleven months, respectively, after treat- 
ment, the last having been inadequately treated Of 
the patients ivith chronic myeloid leukemia, 2 are 
hving one year or more and 2 have died at four months 
and a year, respectively Of those with chrome lym- 
phatic leukemia, 2 are hvmg eight and ten months, re- 
spectively, after treatment, 1 died of myocarditis 
shortly after treatment began and the other died m 
three months The last was in the terminal phase when 
treatment was started 

One of the patients with giant folhcular lymphad- 
enopathy died at five months, having received treat- 
ment for palhation only, the other is living for thirteen 
months with moderate improvement In the case of 
Hodgkin’s disease, only a tracer dose was given The 
patient with acute lymphatic leukemia received 
dramatic rehef from dyspnea produced by massive 
mediastinal node enlargement, but died m six weeks 
The case of polycytherma vera showed marked improve- 
ment over a penod of three months and the patient was 
hvmg at the time of this report 

The dosage varied from 2,000 to 7,000 rmcrocunes per 
senes of injections The spacing of injections varied 
somewhat accordmg to the disease present In many 
instances, radioactive phosphorus therapy ivas supple- 
mented by deep x-ray therapy The author concludes 
lhat some cases showed good response even when 
apparently resistant to deep roentgen therapy The 
^’amissions in chrome leukemia were generally longer 
than those obtained by deep x-ray therapy 

Bernard S Kalaviian, M D 


Effects of Radioactive Phosphorus (P®*) on Normal 
Tissues A Histologfc Study of the Changes Induced in 
the Organs of Patents with Mahgnant Lymphomas 
Wilham R Platt Arch Path 43 1-14, January 1947 
Although much has been written about the distribu- 
tion and deposition of P” in the peripheral blood and 
body tissues of certain laboratory animals and in- 
dindual patients, few reports have been made on the 
histologic changes induct by this type of beta par- 
ticle radiation 

The author reports a microscopic study of tissues 
from 43 cases indudmg leukemias, Hodgkin’s disease 
multiple myeloma, lymphosarcoma melanoma and 
Ewing’s sarcoma Patients vnth mahgnant lymphomas 
who had not been treated with any type of radiation 
Were studied as controls Gvosslj the observable 
changes were minimal The following changes, it was 
felt could be attributed to the effects of P” 

jBroijj Of 11 cases examined a few showed retro- 
gressn c changes such as disappearance of NissI granules, 
loss of nuclei p) knosis of chromatin matter swelling 
and chromatolysis Some changes were occasionally 
noted in the small blood vessels and capillaries 
Still The epidermis and dermis show cd pathological 
chinges quite simiUr to those following direct irradia- 
tion These ranged from extreme atrophj , disarrange 
ment and disaiipearancc of the basement membrane of 
epidermal cells to marked hj pcrkcratosis None of the 
extreme tilaugicclittc changes associated with local 
appliwition of roentgen ra>s could be demonstrated 
Emp/iiigiis Tlie stratifiwl squamous epithelium 
coxtrmg tin mucous membrane of the esophagus re 
xcilcd tiH s line tv pc of response tli u was seen in other 


epithehum-hned mtemal structures, that is, vacuola- 
tion and desquamation of the epithelial cells with 
edema of the submucosa and infiltrating abnormal blood 
cells 

Gastro Intestinal Traci The mucosal epithelial 
limng showed occasional foci of superficial ulceration 
Overproduction of mucus by goblet cells, which were 
enlarged and increased in number, was occasionally 
seen m distorted glands Multinucleated, atypical 
giant cells were seen between the aam and in the sub- 
mucosal coat proper The muscle fibers were the sites 
of hyahne degeneration, interstitial fibrosis, edema, 
vacuolation and atrophy 

Liver Liver changes which could be attnbuted 
directly to P” were mmimal when compared with the 
more frequently observed alterations in hepatic celh 
resulting from the anoiaa of the severe associated 
anemia and with the degenerative changes secondary to 
the leukemic cellular infiltration 

Bone Marrow Myeloid hyperplasia was show n in 20 
cases, lymphoid hyperplasia and infiltration with 
hypoplasia of the other formed elements in 2, hypo- 
plasia of all the blood cells in 2 , and diffuse necrosis and 
fibrosis of the medullary cavities of both fiat and long 
bones m 18 

Lymph Nodes There was complete destruction of 
pattern in practically all of the leukemic nodes ex- 
amined This was usually associated with mfiltratiou 


of immature myeloid, monocytic, and lymphoid cells 

Spleen None of the spleens studied was smaller than 
normal The external capsular surface was usually 
thickened and grayish white Microscopically there 
was masking of the normal pattern by the malignant 
cellular invasion Occasional extramedullary hemo- 
poietic foci were also seen The alterations more 
closely related to P“ therapy are an increase in fibrous 
tissue involvmg the trabeculae and the sinusoidal and 
arteriolar walls focal fibnnous necrosis and hyahniaa- 
tion of these structures, and an increase m the number of 
multmucleated giant cells 

Kidneys, Ureters, and Bladder Because of the 
difficulty of distmguishing renal changes secondary to 
primary vascular disease and those due to beta radia- 


uon, only inose lo cases m wmen the patient was below 
forty years of age were considered The most charac- 
teristic changes were thickening and fibrosis of the renal 
capsule and hyalimzation and thickening of Bowman’s 
capsule with only rare involvement of the basement 
membrane of the glomerular tuft Also observed were 
hyperemia swelhng, vacuolation and desquamation of 
the epithebum of the tubules, especially the con- 
voluted tubules In the bladder there were varvmg de- 

edema, desquamation of 
cpithdinl cells and increase in hyalinizcd connective 
tissue involving the mucosa, submucosa, and muscu- 


slwh tn V pi'uttary gland there was a 

V- increase of connective tissue dis- 

tributed between the aam The greatest and most 
constant alteration m the adrenals was marked dis^lu 

Reprodudw Organs In 11 of 10 patients under fortv 

Ccrm'„r"e'p.thehum oftll^^cstL "TpracLij dl 
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tion IS illustrated Two capsules are inserted in tandem, 
the upper one in the uterine cavity contains radium and 
the lower one in the cervical canal extending through 
the internal os is empty The total amount of irradia- 
tion necessary to produce castration consistently is 
about 1 800 to 2 000 mdligram hours The duration of 
the application depends upon the amount of radium 
used However in most instances no more than 60 to 
100 mg of radium arc necessary 


Radium and Roentgen Therapy m the Treatment of 
Menopausal Utenne Bleeding Herbert E Schmitz 
and Janet E Towne Am J Obst S. Gynec 53 
199-204 February 1947 

The authors record the irradiation of a senes of 412 
w omen varying in age from forty to fifty-one years who 
manifested abnormal utenne bleeding The bleeding in 
no case w as due to a malignant grow th as revealed b> 
diagnostic curettage, which was performed in all cases 
pnor to the institution of therapy It should be noted, 
however, that 236 patients had small myomas, which in 
no case were larger than a three mouths’ gestation 

Most of the cases were treated with intrafundal 
application of radium In order to secure complete 
amenorrhea, 1,800 mg clement hours were necessary A 
2 mm brass capsule containing 50 mg of radium was 
inserted in the utenne cavity for thirty fi\ c hours The 
remainder of the patients were successfully treated with 
external irradiation employing a tissue dosage of 
approximately 600 r delivered into the mid pelvis 
through two fields, one suprapubic and one sacral (2(X) 
kv , filtration of 0 6 to 1 0 mm Cu plus 1 0 mm of Al) 
It IS concluded that in selected cases of benign utenne 
hemorrhage, irradiation should be employed rather than 
major surgery Francis F Hart, M D 


Evaluation of the Surgical Treatment of Recurrent 
Echmococcic Cysts of the Liver Followed by Deep X- 
Ray Therapy G M Dorrance and J S Bransfield 
Am J Trop Med 27 77 January 1947 
In 1928 a patient was operated upon for echmococcic 
cyst of the liver A recurrence, five years later in- 
volved about one-sixth of the liver substance After re 
moving a large number of daughter cysts and necrotic 
matenal the cyst was marsupialized by sewing the cut 
edges to the pentoneum Six months after the opera 
tion daughter cysts were bemg extruded from the sinus 
Over a twenty-^y penod, ten x ray treatments total 
ing 1,200 r were given over the antenor surface of the 
liver (200 kv with a filter of 0 6 mm Cuandlram Al) 
followed by nine treatments over the posterior surface 
for a total of 1 030 r Two weeks following the second 
treatment no cysts were extruded from the sinus and 
a week later it bad healed Nine years later there was 
no evidence of recurrence 


Bemgn Giant Cell Tumor of Bone Report of a Cose 
Treated by X-Ray Radiation 5 Years ago Patemo S 
Chikiamco J Philippine M A 23 19-22 January 
1947 

A case of giant-cell tumor mvolvmg the upper portion 
of the humerus aud a part of the epiphyserf h^d 
diagnosed roentgenologically m January 1940 The 

normal 


RADIOACTIVE ISOTOPES 

Radioactive Phosphorus (P”) and Alkylammes 
(Nitrogen Mustards) in the Treatment of Neoplastic 
and Allied Diseases of the Hemopoietic System. Leon 
O Jacobson, Charles L Spun-, T R Smith and G F 
Dick M Clin North Amenca 31 3-18, January 
1947 

Radiophosphonis and methyl bis (fl-chloroethjl) 
amine hydrochlonde (called Dema for the sake of 
brevity), like x-radiation, have defimte hnutations in 
the treatment of neoplastic diseases of the hemopoietic 
sjrstem The course of the acute leukemias and mul 
tiple myeloma is unaSected by these agents Radio- 
phosphorus usually does not favorably influence the 
course of Hodgkm’s disease, while Dema and roentgen 
therapy produce definite remissions More or less 
comparable remissions are produced in chronic rayelog 
enous leukemia by the administration of P** and i 
radiation, while Dema produces only a short or wholly 
unsatisfactory clinical response The three agents are 
roughly equivalent in therapeutic efficacy in lympho- 
sarcoma Radiophosphorus induces satisfactory re- 
missions in polycythemia rubra vera with regulanty 
observations on patients after treatment with Dema are 
not long nor extensive enough to permit a logical com 
panson with the results obtained with P” Dema has 
produced climcally significant remissions in the few 
patients thus far 

Radiophosphonis is effective m the diseases dis 
cussed when given orally or intravenously If given by 
mouth. It should be administered in orange juice m the 
morning and breakfast omitted or postponed for at 
least two to three hours A 75 per cent absorption 
should be assumed mth oral admmistrabon The 
effective and ‘ safe’ dose or dosage schedule is highly 
individualized The possible senous toxic reactions to 
the isotope axe leukopema, thrombocytopema, and 
anemia 

The dose of Dema in the diseases in which a trial is 
indicated is usually 0 1 mg per kilogram of body weight 
per day intravenously for four consecutive days In 
individual cases a shorter or longer course of therapy 
may be indicated The senous toxic manifestations of 
Dema which may ensue ore ( I ) nausea and vomiting two 
to three hours after administration of the drug, (2) 
thrombophlebitis and thrombosis at the site of injection 
if the material is not sufficiently dilute when given 
intravenously and (3) leukopenia thrombocytopenia 
and anemia 

Four case histones are presented to illustrate the 
therapeutic effect and some toxic manifestations of 
P** and Dema References to the literature are m 
eluded 

PreUmlnary Report on the Use of Radioactive Phos- 
phorus m Australia AGS Cooper M J Aus 
tralial 104r-113 Jan 25 1947 

This paper covers the results of the treatment of 18 
patients with radioactive phosphorus There were 6 
cases of lymphosarcoma 4 of chronic myeloid leukemia 
4 of chrome lymphatic leukemia 2 of giant follicular 
lymphadenopathy and 1 each of Hodgkin s disease 
acute lymphatic leukemia and polycythemia vera 
The drug was given intravenously m all cases using a 
rapid fractional saturation method m most instances 
Of the lymphosarcoma patients 2 are living in good con- 
dition three years and six months respectixely after 
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instances the seminiferous tubules shoued thickening 
and varying degrees of hynlimzation of the tunica 
propna and the basement membrane The most con- 
spicuous change in the ovaries was disappearance of the 
primary and graafian tolhdes 

Heart Minimal degenerative changes were observed 
in the myocardium and coronary blood vessels in Id of 
21 patients under forty years of age. 

Lungs Pulmonary alterations ranged from moderate 
congestion edema, lymphangicctasis, slight inflamma- 
tory cell infiltration and minimal degenerative meta- 
plastic changes in bronchial and alveolar epithelium to 
well defined hyaline membrane formation, extreme 
thickening of all eolar walls focal atelectasis and thick- 
ening of pulmonary aesscls, witli associated swelling of 
collagen and hyalin degenerative changes therein 
Bone In the bone there were disappearance of 
osteoblasts and absence of ostcocytes and lacunas 
Skeletal Muscle Loss of cross stnations, fragmenta 
tion of fibers, homogeneity of myoplasm, and nuclear 
karjorrhexis were characteristic changes in skeletal 
muscle 

Those tissues which utilize phosphorus rapidlj and 
which also have a high phosphorus content, i e , bone 
marrow, liver, spleen, and l)miph nodes, specifically 
take up higher concentrations of radioactive phos- 
phorus than do normal tissues Therefore, propor- 
tionately higher concentrations of radioactivity are 
formed in those tissues preferentially inv olved in malig- 


nant lymphomas and primary polycythemia Also it is 
noted that in almost every therapeutic appheabon of 
radiation, normal tissues are affected as well as the 
intentionally radiated focus of disease The effect on 
the bone marrow has led to variable hematologic com 
plications When two or more of the cellular elements 
of the marrow were depressed in the same patient the 
formed elements of the peripheral blood showed changes 
in the following order The leukocyte level decreased 
first, the thrombocyte level second and the erythrocyte 
level last. The most prominent alterations in imraature 
marrow cells were in the megakaryocytes which were 
degenerated or absent in most of the marrow sections 
studied Therefore on the basis of chnical and patho- 
logical studies, reaction to in order of decreasing 
cellular sensitivity should be leukocytes and leuko- 
poictic tissue, megakaryocytic tissue, and lastly 
erythropoietic tissue 

The urinary excretion of P“ vanes from 5 to 25 per 
cent during the first four to six days in patients with 
leukemia and polycythemia vera, but 25 to 50 per cent 
IS excreted by normal subjects m the same penod The 
difference is attributed to qmck fixation of P® m 
pathologic tissues and cells The resultant prolonged 
irradiation of the renal parenchyma could result in 
nephritis and hypertension 

Serious consideration should be given to the changes 
in the testes and ovaries of patients in the reproducuvt 
period of hfe Paul W Roman, M D 


EXPERIMENTAL STUDIES 


Pitmtary-Adrenal Cortical Control of Lymphocyte 
Structure and Function ns Revealed by Experimental 
X-Radiation. Thomas F Dougherty and Abraham 
White. Endocrinology 39 370-385 December 1946 
CBA mice 60 to SO days old were given total body 
X radiation A large dose 200 r produced within three 
hours a lymphopema, tissue lyraphocvtc degeneration, 
and total serum protem and gamma globuhn increases 
These changes also occurred m adrenalcctoimzed mice 
receivmg 200 r one day after operation This dose gave 
an anamnestic response (» e enhancement of antibody 
titer) in previously iramumzed mice in the absence of the 


adrenals 

It was demonstrated that 10 r produced the same 
physiological alterations, mcludmg the anara^tic re- 
sponse, m normal but not in adrenalectomized, 
Therefore, 10 r influenced lymphoid tissue function by 
augmenting pituitary adrenal cortical secretion Large 
doses of X radiation may produce lymphocyte degenera- 
tion wathout adrenal mediation and thus i^easc 
circulating gamma globuhn and antibodies Ttm is 
further proof that adrenal cortical steroids produce 
hyperglobulmenua by their degenerative effect on 
the lymphocyte, an end cell of adrenal cortical hor 


™ ItV^i^ted that x-rays exert both a direct and an 
.nrf^t effect on lymphocytes The direct action may 
be^aLS ev^'n the absence of pituitary or 


adrenals, whereas the mdirect action is mediated tM 
the pituitary-adrenal cortical mechanism. 


The Conjugate Role of Trauma and of a Ridiii- 
active “Soil” m the Production of Erpemneabl 
Osteosarcoma G Gneouroff and H Fajennin- 
Atomes et radiations I 32-37 Noveraber-December 
1946 

The authors have earned out carefully controlled 
expenraentaj work m which a number of laboratory 
amraals were given mtensive radiation sometimes by 
radium implantation and sometimes by intravenous in 
jections of radioactive salts and were then under 
anesthesia, made the subjects of fractures of various 
bones The heahng fractures were followed with films 
for varying penods and the dates at which identifiable 
sarcomas of bone appeared at the fracture sites were 
recorded Some tumors were seen as early as five 
months after the fracture others a year or more later 
In most of the cases raetastases were widespread In 
some instances where no sarcoma developed the 
fracture callus was huge out of all proportion to that 
ordinardy found m simple fracture 

One cannot but conclude after surveying these ex 
penments that any amount of radioactive material 
introduced into the body must carry with it a certain 
hazard Percy J Delano M d 
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See TONIES GLENN E 

CHAMBERLAIN W EDWARD See BIRKELO CARL C 
CHEMOTHERAPY 
See also Penicillin 

— roentgenologic diagnosis changes resulting from chemo- 

therapy (ab) Arthur C Christie and George M IVyilt. 
Nov WO 

CHEST See Thorax 

CHIKIAMCO, PATERNO S Benign giant cell tamof of booc 
report of a case treated by x ray radiation 5 itan »so 
(ab) Dec 7C2 
CHILDREN 

See also Infants 

—adrenal tumor of Intr m a child case report with roeni 
genologlc features Herman Seitz July 86 
—appearance of reinfecilcm tuberculosis (ab) Jos^ Rodngoer 
Betancourt et nl July 111 / , 

— bronchiectasis following primary tuberculosis (ab) Eoai 
M Jones W M Peck end H S BMlis July 112 
— chronic ulcerati\e colitis in a girl (ab) Agustin Castellanos 
and Radi Pereiras Aug 264 . 

— congenital dislocation of hip (ab) I.orenzo Expdnto ana 
ffugo Gonzdles Sept 391 

— juvenile rheumatoid arthritis stud) of 50 cases with s oo^ 
on skeletal changes (ab) James A Coss Jr and Ralph 
H Boots July 121 

— non rachitic bowlCCT in childhood osteochondrosis 

formans tibiae (ab) Donald W Leonard and Lotus 
Cohen Sept 391 

— pneumatocele during the course of pneumonia in childr» 
(ab) John R AImkIov and Alexander Hatoff Oct. 5^ 
— uptake of radioacti%e lodme by the normal and disorders 
thyroid gland m children preliminary report Edith H 
Quimfay and Dono\'an J hfeCune Auc 201 
CHLOROETHYLAMINES 

— nitrogen mustard therapy Use of methyl bis- (beta-ehlofo 
ethyDamine h> drochlonde and tns (beta-chloroethyl)- 
amine hydrochloride for Hodgkin s disease lymphosar 
coma, leukemia and certain allied and nuscellaneoos dis- 
orders (ab) Louis S Goodman et al Aug 2W 
— radioactive phosphorus (P**) and alkilommes (nitrogen 
miutards) m the treatment of neoplastic and allied diseases 
of the hemopoietic system (ab) Leon O Jacobson et al 
Dec 762 

CHOANAE See Nose 
CHOKES See Aviation and Aviators 
CHOLECYSTOGRAPHY See Gallbladder 
CHORDOMA See T umors c hor doma 

CHRISTIE ARTHUR C and WYATT GEORGE M Roent 
genologic diagnosis changes resultmg from chemotherapy 
(ab) Nov 640 

CHROMOBLABTOMYCOSIS 
— report of 2 new cases observed in Isthmus of Panama (ab) 
Carlos Calero Auc , 2G5 
CHU, FOO Sec ALEXANDER CARTER M 
CIRCULATION S ee Blood circulation 

CLAGETX O THERON and EATON, L M Surgical treat 
ment of mv^henia gravis (ab) Dec 74o 
CLA RK , GEORGE L Medical biological and industrial appli 
cations of monochromatic radiography and tmcroradioe 
raphv;, Oct 483 ^ 

CLARK, J C See WILKIE A L 
CLIVUS See Cranium 
COAGULATION See Blood 
COCCIDIOIDOMYCOSIS 

— disseminated coccidloidomy cosis localized in bone ( ab) David 
Sashin et al Sept 389 

—pulmonary coccidioidomycosis (ab) H E Bass ct al July 

116 

COHEN LOUIS See LEONARD DONALD W 
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GEORGE,! L See BOYD H. B 

GEORGE, MURRAY 3^ MAHONEY, EARLE PEARSE, 
HERMAN E , AND STRAIN WILLIAM H lodhiated 
organic cooiMuada as contrast media for radiographic 
diagnoses vll Visualization of empyema ca\itiea mth 
the aid of ethj 1 iodophenylundecylate emulsion Aug 137 
GERSTL, BRUNO, WARRING FREDERICK C , Jr and 
HOWLETT, KIRBY S , Jr Cancer and pulmonary to 
berculosis Diagnostic problems in patients with cancer 
of the lung In the presence of pulmonary tuberculosis fob) 
Oct 512 

GIANTURCO CESARE Elastic ruler for roentgen pels’imetry 
Juls 95 

GILLESPIE, H. W Radiological diagnosis of lumbar inter 
xertebral disc lesions A report on ICO coses (ab) Sept. 
390 

GILMAN, ALFRED Sec GOODMAN, LOUIS S 
GILMORE JOHN H., and MAHAN, THOMAS K. A case 
of di\'enic«Iosis of the ^ermlform appendix roentgeno- 
graphically demonstrated (ab) Oct. 618 
GLANDERS 

— human glanders 0 coses (ab) Calderon Howe and Winston 
R Miller Dec, 745 
GLIOMA, See Brain tumors 
GOITER, EXOPHTHALMIC 

— radioactive Iodine m the study of thyroid physiology Use of 
radioacti\e iodine therap> in Gra\‘cs disease (ab) Saul 
Hertz and Arthur Roberts No^ (163 
GOLD, EDWIN M See WRIGHT D O 
GOLD MEDAL OF RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 

— presentation to Dr R, S Stone July lOl 
GOLDEN, J LAURENCE Sec RITVO MAX 
GOLDEN, ROSS Some problems in abnormal Intestinal 
physiology associated with peritoneal adhesions and Ileus 
(ttb) Sept, 380 

GOLDFEDER, ANNA Further studies on the relation between 
radiation effects cell \iablt(t) and induced resistance to 
malignant growth IV Comparison of effects of roent 
gen ra> s on mammary tumors autogenous to inbred strains 
of mice (dba and C3H) Dec 724 
GOLDING F CAMPBELL, See CADE, STANFORD 
GOLDMAN, HENRY M See THOMA KURT H 
OOmAtES, HUGO See EXPOSITO, LORENZO 
GONZALEZ, LAllDELINO H Pneumoperitoneum m a new 
bom child due to perfo ration of ileum (ab) Sept ,387 
GOODMAN, LOUIS S.WINTROBE. MAXWELL M DAME- 
SHEK, WILLIAM, GOODMAN MORTON J , GILMAN, 
ALF^D, and McLENNAN, MARGARET T Nitrogen 
mustard therapy Use of methyl bis(beta chloroethvi) 
amine hydroemonde and tns (bctn-chloroethyl)amloe 
h>dfochlonde for Hodgkin • disease Ijmphosorcoma leu 
kemia and c«tain olli^ and miscellaneous disorders (ab) 
^^ug ^04 

goodman'mortoh j s« goodmah loois s 

GOTLEBB, G G Case o( mterslKmoid hemla with ilIiutr«tions 
of X ra> appearances (ab) bept 387 

GOUT 

— clinical pathologic and roentgenosraphic obsc^tions 
Edword F Rosenberg and Robert A Ams Aug 16B 
GRAHAM ALBERT P See LEIfOWlTZ, HERMAN 

^^^^eumoconiosis in dockers dealing with grain and se^ (ab) 
Laaar Dunner R. Hermon and D J T Bagttall No\ 
GRANOLIE FROIDE See Lungs cancer 
ORAKHLOMA , , . , 

—eosinophilic granuloma of bone with report of case tab; 
_JohnT Bakody Aug 257 , 

GRAVES'S DISEASE See GoRct ^phUialmlc 
GREENBERG, B B Se^M^SE^ ^L 
GREENING, ROY See WASSON w WALTER 
GlUCOtrROtR, G , and EAJERMAN H The Colgate role 
of trauma and of a radioactive soil In the production ot 
eiperimenUl osteosarcoma (ab) D« 704 
GRUU, ADAMO Regression of the 

nliMinrtbmoathv following treatment of the primary lung 


osteoarthropathy following treatment ( 
conditions (ab) Nov 654 kik 

Study of blood currents wit^ the heart (ab) Oct. 516 
ftTTERRERO NOYERa MIGUEL Comment* on a ca5e ol 
lymphosarcoma ot the tonsil_^ which did not respond to 

GIIZRD^'f^OHSl?b^'*'’^nc« of the prostate Aug 214 

H 

HAHN, GEORGE Sl^FFEY, LEWIS C 

HAHN, L ^ EULER, HANS 

^^:2evice of value for roentgra ray ^ 

Levin and Howarf T Jf® 

X ra^fr^SiIfo!’ t ^mote o.mlation 

JO^EPh'^ 

^^md the heaviest elements Sept. 3.5 

firtnlae cose (ab) J A. 
HANeS^-Io^^eU^^ see HODGES FRED J 


HANNI. JOHN W See ADAMS, W K, 

HARDY, HARRIET L., and TABERSHAW, IRVING R. De- 
layed chemical pneumonitis occurring in worker* exposed 
to beryllium compounds (ab) July 114 
BtARRlS, R. I Fractures of os cnlcts Their treatment by tri 

radi ate t raction and subastragalar fusion (ab) Nor 649 
HARRIS WILLIAM H , Jr Endogenous versus exogenon* 
origin of reinfection type pulmonary tuberculosis with 
case report (ab) Oct 613 

HARRISON, Bede j Radiology and the general practitioner 
(ab) Nov 640 

HARTZ PH See ran der SAR, A, 

HATOFF, ALEXANDER. Sec ALMKLOV, JOHN R. 
HAWES, LLOYD E Late effects of battle wounds in geniti^ 
urinn^ traetCab) Sept 393 

HEAR, FREuERICKl Tuberculosis in indostiy (ab) Nov 641 
HEART 

Sec also Aneury'sni 

— bilateral pulmonary infarction and pneumothoraz complictl 
ing h> pertensive coronary heart disease with nn^ocardiil 
infarction cose (ob) H Milton Rogers Sept, 383 
— changes in the precordial electrocardiogram due to the posi- 
tion of the exploring electrode (ab) Clough T Burnett 
Dec 740 

- — congenital heart disease with isolated mv^ersion of abdomaud 
\iscera (ab)^ Paul Forgacs Dec 745 
— heart disease in the case-finding program (ab) Howard F 
West Oct 615 

— registration of the moxements of the heart with Geiger 
hlflllcr connters and synchronous electrocardiography 
(ab) Guonar Hjelmare. Sept, 384 
— study of blood currents within the heart (ab), Adamo GnlH 
Oct 516 
roentgenography 

— Icymographic studies of the heart in the presence of m 
arlenoi eoous fistula and thor interpretation (ab) Emile 
Holman SepL 384 r , r, 

— mediastinal aUerntion* secondary to hnwtrophy of Icit 
auricle stratigraphic stud> (ab) rietro Poona «q 
F ranco Hueber Oct 514 t. ^ / u\ 

— roentgen and cardiac manifestations of funnel chest (ah; 

J George Tcolick and E H Drake. Oct 6U 
— roentgenological diagnosis of certain congenital 1^°“ ” 
heart and great vessels (ab) Dand G Pngh Sept,S«H 
tumoni /XT u 

— secondor> tumor diagnosed at operation (ab) Lorenzo n. 
Mortioresa Jul> 1)6 

HECK PRANK J See BAYRD EDWIN D 

HEEL See Calcnneum 

HEFKB HANS See KEARNS, W M 

HELDE MATTS The connexion between roentgen raynsto for 

worker* nnd change* m their blood pictures (ab) oept 
397 

HELMINTHIASIS . 

— LoelBer s syndrome associated with creeping eraptl^ 
(cutaneous h^minthiasis) 2C cases (ab) D O U right 
and Edwin M Gold July 110 
HEMANGIOBLASTOMA- Sec Tumor* angioma 
HEMANGIOENDOTHEUOMA- See Tumors angioendothe- 
lioma 

HEMOPHILIA - . 

—pharmacological and radiological study (ab) Marcos Ostro 
and DaNid 1 Macht, Sept 390 
HEMOPNEUMOTHORAX 

— spontaneous beraopneumotfaorax case (ab) Ray vander 
Meer July 116 
HEMOPOrSTIC SYSTEM 

—blood changes m radiologic work (ab) Nils G Nordensoo 
Nov 068 J 

— connection between roentgen ray risks for worker* and 
change* in their blood pictures (ab) Matts Heine 
Sept 397 

— hcmatolorical effects of lonixing radiations m the tolerance 
range Leon O Jacobson and E hfarks Sept 286 
— radioactive phosphorus (P**) and olkylamines (nitrogen 
mustards) in the treatment of neoplastic and allied dis- 
eases of the hemopoietic system (ab) Leon O Jacobsen 
etal Dec 762 

HENDERSON CHARLES W See MILLER NORMAN F 
HENSHAW P S RILEY, E F and STAPLETON G E, 
Biologic effect* of pile radiations Sept 349 
HEPATOSPLENOGRAPHT See Liver 
HERMON R. See DUNNER, LASAR 
HERNANDEZ BBGUERIE,R.L. and SPIES TOMD Roent 
genoloric studies on the effect of synthetic folic acid on the 

J astro-intestinal tract of patients with tropical sprue 
ab) J„.y U9 

• — intersigmold hernia with illustrations of i ray appearance* 
ease (ab) G G GoUieb Sept, 387 
diaphragmatic 

— esophageal hiatus hernia (ob) Louis L Perkel Sept 385 
- — pentoneopericardial hernia Report of a case m newborn 
infant successfully corrected by sunpeal operation with 
recovery of patient (ab) Angus KL Wilson William R 
Rumel and O L Ross Nov (N4 
laryngeal 

— laryngocelc (ab) ^^ac D Campbell July 109 
HERPES 

— herpes zoster (ab) Robert J Reeve* and L Bradford W oters 
Nov 65r 
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INTESTINES, obBtmction— con/ 

—rote of radiologist m management of patients ^th intestinal 
obstrucUon with special reference to use of the htitler 
Abbott tube EUis C Osgood Nov 629 
roentgenography 

— danger moments (perforation hemorrhage) in roentgen 
examination of dlgesti>'e tract (ab) Jean Marc Strosscr 
July 116 

— gtudy of small Intestine. I Neoplastic and Inflammatory 
diseases, Fred J Hodges R Wayne Rundles and Joseph 
Hanelin Nov 58< 

—study of small intestine H Dysfunction associated with 
neurolopc diseases Fred J Hodges R. Wayne Rundles 
and Joseph Hanehn Dec 659 
rupture 

— of small intestine complicating injury of pchns report of 2 
coses with recovery after delayed diagnosis and operation, 
D Alan Sampson and Herbert M Stauffer July 80 
tumors 

— lyropboblastoraa of terminal ileum (ab) Anthony C Gal 
luccio Jul> 120 

— malignant tumors of small intestine Howard P Doub 
Oct 441 
volvulus 

—derangement of midgut rotation producing toU ulus 2 cases 
(ab) CEP Marfcby, July 119 
—of cecum (ab) Ralph H Gardiner Dec 748 
— roentgen diagnosis of \olvulus of sigmoid with IntcsUnal 
obstruction (ab) Max Rltvo and J Laurence ^Idcn 
Am; 255 

INTUSSUSCEPTION 

— intussusception of excluded distal ileum with spontaneous 
expulsion per anum of sequestrated intussusceptum (ab) 
Edward O Fineslone Dec 747 
IODINE AND IODINE COMPOUNDS 
— iodinated organic compounds as contrast media for radio- 
graphic diagnoses VI Experimental studies on emul 
sions of cthj 1 iodophenj lundecylate (pantopaque) William 
E Chalecke Glenn F Jones Leon L Miller Theodore B 
Steinhauscn and William H Strain Aug 131 
— Iodinated organic compounds as contrast media for radio- 
graphic diagnoses VU Visualization of empyema ca\i 
ties with aid of cthil iodophca> lundecylate emulsion 
Murra> P George Earle B Mahoney Herman E Pearse 
and XV’illiam H Strain Aug 137 
—iodinated organic compounds as contrast media for radio- 
graphic diagnoses VlII Studies on tetraiodophthali 
miaoethanol os a medium for gastro-intestinal \nsuaHza 
tion Glenn E Jones liVnillam E Chalecke Joseph Dec 
John A, Schilling George H Ramsey Harold D Robert 
son and William H Strain Aug 143 
iodized oU 

— injection as an old to closure of draining sinuses (ab) George 
Cnle Jr July 126 

—oil embolism following bysterosalpingogrophy (ab) Fraocia 
M Ingersoll and Laurence L. Robbins Dec 764 
— pulmonao reaction following intrabronchlal instltlatlon of 
liptodol in bronchial asthma (ab) S I Kooperstcin and 
H E Bass Sept 383 

— uteroso!piDgograph> report of a fatality (ab) Arthur W 
Fans ond Allen hlcMurrey Dec 756 
— \enous lntra^'asat^o^ following intra utenne Itpiodol injec- 
tion 0 cases (ab) Alice Bloomfield July 123 
— venous invasion due to urethrograms made with Itpiodol 
(ab) E Granville Crabtree Dec , 766 
radioactive See Radloacti\nty 
IONIZATION Ser RadioactiWty 

IRMISCH, GEORGE W and COOK, EDWARD N Double 
and accessory uret hra (ab) Sept 304 
ISOTOPES RADIOACTIVE See Radioactivity 
rVY, A.C Motor dysfunction of the biliary tract an analytical 
and critical consideration (ab) No\ 645 
— See BURKHARDT W L 


JACOBSON LEON O , and MARKS, E K. Hematological 
effects of lonixing radiations in the tolerance range Sept. 
280 

See PROSSER, C LADD 

SPURIL CHARLES L SMITH, T R. and DICK, G F 

Radioocti\x phosphorus (P**) and alkylamlnes (nitro«n 
mustards) in the treatment of neoplastic and allied dis- 
eases of the hemopoietic STitem (ab) Dec 762 
TACOBSSON, FOLKE Case of cancer of the oesophagus ali\x 
’ and free from cMdence of tumour G years alter roentgen 
treatment (ab) Nov b 53 
AFFE mNRYL. See LICHTENSTEIN LOUIS 

F Avulsion fracture of the emincntialntercondylica in 

the knee joint (ab) Oct. 624 

A WF<s ROBERT M Di^xrticula of the lower thoracic esopha 
^ mis Re_port of six four of which were operated upon (ob) 
Aug 26^ 

AWS 

1 «,»ta«fnttc manifestations of breast carcinoma I 

E Adair and Julian B Hcmnann July 1.7 
tumors nUnlcal roentcenopraphic and histo- 

-Ta“c‘rul (a^;f’'S'uir?'Tara"nd Bernard G 
S^at July 100 


JEFFEMSS, D , and SAM0EI,, ERIC Pehlpaphy (ab) Oct. 

JENKinSON, E L . PUtKEY, E L and HAMERNIK F T 
Firn year end rMulta in the treatment of carcinoma of the 

utenne cervli Oct, 416 

JEWELL F C See MATO, M E 
JOBB.Eim andFlHKELStEm.ARTHim Interesthie x ray 
(ab) "Bee” 748 ^ fulminating ulcerative colltLi 

JOHNSON, JOHN B , and MAZIQlJE EDWARD C Dmeml 
nate lupus erythematosus unsuccessfully treated with 
penicillin roentgen ra> castration and scrum albumin (ab) 
bept 306 
JOINTS 

See also Arthritis Rheuraatold and under names ofjomtf 
— hypermobilltyofbonesdueto overlengthened capsularand 
ligamentous tissues a cause for recarrent intra-artlcular 
effusions (ab) Charles J Sutro Dec. 749 
— -new method of local treatment of rhenmatoid and traumatic 
affections of joints with emphasis on new approach in 
management of arthntis and allied conditions tab) Otto 
C Rcstler Aug 285 

JONES, EDNA M , PECK W M, and WILLIS H S Bronchi 
cctasis following pnraary tubercnlosis (ab) July 112 
JONES, GLENN E CHALECKE, WILLIAM B, DEC 
JOSEPH, SCHILLING JOHN A.. RAMSEY GEORGE 
H . ROBERTSON, HAROLD D , and STRAIN, WIL- 
LIAM H. Iodinated organic compounds as contrast 
media for radiographic diagnoses VIII Studies on 
tetraiodophthalimidoetbanol as a medium for gastro In 
testmal \nsualizatlon Ang 143 

See CHALECKE, WILLUM E 

JOURDONAIS LEONARD F See MONROE, LEE 
JURE, M H. and KEMP L A. W The physicist in the radio 
diagnostic department (ab) Ang 201 

K 

KAHLSTROM S C , and PHEMISTER D B Bone infarcts 
cose report with autopsy findings (ab) Aog 266 
KAMEN, MARTIN D Application of radioactive isotopes to 
the stud> of radiation effects in cells Aug 223 
KAPLAN IRA I Treatment of amenorrhea and stenhty by x 
ray tfirrapy (ab) Nov 656 ^ , 

KAPLAN, MURIEL H, Calcareous diseases of the pancreas, 

KASTLl^, G H S« BASS H. E . , 

KEARNS, W M , HEFEI, HANS, Md MORTON, S A. Dl^ 

pax a new eicittoTj urographic medium a cimical report 


.onJgSO rajectionW^^jiB^^ 124 


LEO G 


KELBY, GJERT M 
KELOID 

— Ictloid formation In both ear lobes (ab) D F Weaver July 
128 . „ 

H DABNEy” rw 759 

KESMODEL.KARLF Carcinoma of the brwt (ab) Dec 7W 
KESTLER, OTTO C A new method ol 1^1 tratment ol 
rheumatoid and traumaUc affectlona of the jotata ^th 
emphasis on a new approach m the management ot arthntis 
and allied conditions (nb) Aug 265 
KIDNEYS 

Sec also Gcnlto-Unnory Tract Pyelography a 

— arteriography m renol diagnosis xoi 

clinical ex olutjon (ab) Frederick B ^ 2i a„it 

— spontaneous ruptnre of Indnej case (ab) D B Beard A g, 
260 

abnormalities . . . non 

— crossed renal ectopia (ab) Haakon 0degaord Aug -w 
— non fus^ pelxnc kidney study of 9 cases (ab) Rfllp 

Dourmoshkio Nov 652 , _ /w Roi; 

■—pelvic single kidney case (ab) Howard B Mays Oct, o 

— nepbrolitblasu in skeletal affections (ob) A, Schfipbach 
Dec 76t> 
horteshoe 

— Wilms tumor in horseshoe kidney (ab) E J McGinn an 
J M Wickham Sept 393 

roentgenography See also Pyelography w-viuii 

— dinCTcntial diagnosis of surgical renal lesions (ob) Mereditn 
F Campbell Nox 651 , 

— iotraxenous urography in ocute renal colic (ab) Thf^as J 
Florence William S Howland and H Stephen Weens 
July 124 

— new technic of penrenal air insufflation (ab) Francisco J 
Barquln Nox 651 
tumor* 

— Wilraa tumor in horseshoe kidney (nb) E T McGmn and 
J M Wickham Sept 393 

— Wilms tumor review of lO cases (ab) Reed 5f NcsbiC and 
I^edenck M Adams Aug 203 

KIENBOCK. PROFESSOR ROBERT communication Sept 
374 

KINNEY Wil liam M Bronchiectasis a neglected disease 
(ab) Dec 74 3 

See COHEN SAMtTEL 
MOERSCH,TORMAN J 
ilREPA'mC^ H. J R. stc m6rRA^ R, C 

J FRANCIS «nd RENDER- 
GRASS EUGENE P Use of radon ointment in the treat 
ment of late irradiation ulcers (ab) Sept. 398 
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INTESTllfBS obitruction«^o«/ 

—role of radiologist m managemtut of patjcots Tnth intestinal 
obstruction with special reference to use of the Miller 
Abbott tube Ellis C Osgood Noy 529 
roentgenography 

— danger rooracnts (perforation hemorrhage) in roentgen 
examination of dlgesthc tract (ab) Jean Marc Strasser 
July 116 

— study of small Intestine I Neoplastic and maamraatnry 
diseases Fred J Hodges R Waynt Rundles and Joseph 
Hanelin No\ i>87 

—study of small Intestine 11 Dysfunction associated with 
neurologic diseases Fred J Hodges R. Wayne Rundles 
and Joseph Hanelin Dec. 659 
mpturc 

— of small intestine complicating injury of pelvis report of 2 
cases TTith reco\*ery after dclay^ diagnosis and operation 
D Alan Sampson and Herbert M Stauffer July SO 
tumors 

— lymphoblastoma of terminal Ileum (ab) Anthony C Gal 
luccto Juh 120 

— malignant tumors of small intestine Howard P Doub 
Oct 441 
ToIroJut 

— derangement of midgut rotation producing \oU’ulus 2 cases 
(ab) CEP ^^o^hby July. 119 
— of cecum (ab) Ralph H Gardiner, Dec 748 
— roentgen diagnosis of \*oIvuIus of sigmoid with Intestinal 
obstruction (ab) Max Riti.o and J Laurence Golden 
Aug 2^ 

INTUSSUSCEPTION 

— intussusception of excluded distal ileum with spontaneous 
expulsion per anum of f^uestrated intussusceptum (ab) 
Edward O Flnestone Dec 747 
IODINE AND IODINE COMPOUNDS 
— lodinated organic compounds ns contrast media for radio- 
graphic diagnoses Vl Experimental studies on craul 
sions of ethj 1 lodopheny lundecy late (pantopaque) William 
E CbalecLe Glenn E Jones Leon L Miller Theodore B 
Sleinhausen and Willtara H Strain Aug I3l 
— lodinated organic compounds os contrast media for radio 
graphic diagnoses VH Visualliation of emp>*ema eaxn 
ties with aid of ethyl lodophenylundecjlatc emuhion 
Murray P George Farle B Mahoney Herman E Pcarse 
and William H Strain Aug 137 
—lodinated organic compounds as contrast media for radio- 
graphic diagnoses Vfll Studies on tetroiodopfathali 
midoethanol as a medium for gostro-intestinat vnsualizn 
tion Cleon E Jones William E Chaiccke Joseph Dec 
John A Schilling George H Ramsey Harold D Robert 
SCO and R^lliam H Strain Ang 143 
iodized oU 

— injection os on aid to closure of draining smoses (ab) George 
Crile Jr July 126 

— oil craboJtera following hystcrosalplngography (ab) Francis 
M Ingersoll and Laurence L Robbins Dec 754 
— pulmonary reaction folloiring intrabronchial instillation of 
lipiodol in broncbial asthma (ab) S I Koopersteia and 
H E Bass Sept 383 

— uterosalpingography report of a fatolity (ab) Arthur M 
Fans end Allen IVfcMurrey Dec 756 
— \'enous intravasation following intra uterine lipiodol injec- 
tion 0 cases (ab) Alice Bloomfield July 12o 
— venous invasion due to urethrograms made with lipiodol 
(ab) E Granville Crabtree Dec, 760 
radioactive See RBdioacti\nt> 

IONIZATION Scr Radioactinty 

IRMISCH, GEORGE W , and COOK. EDWARD N Double 
and accessory ur ethra (ab) Sept 394 
ISOTOPES RADIOACTIVE Sec Radioactivity 
IVY. A, C Motor dysfunction of the biliary tract 
and critical consideration (ab) No\ 046 
SeeBURKHARDT W L 


an analytical 


JACOBSON LEON O and MARKS E K. Hematological 
effects of lonlnng radiations in the tolerance range Sept 
280 

Sec PROSSER. C LADD 

SPURR, CHARLES L , SMITH T R and DICBL G F 

Radioacti\e phosphorus (P**) and alkylamines (nitrogen 
mustards) in the treatment of neoplastic and allied dis 
cases of the hem opoietic svstem (ab) Dec 762 
JACOBSSON, FOLKS Case of cancer of the oesophagus alne 
and free from evidence of tumour 6 years after roentgen 

treatment (ab) No\ t>53 .. 

AFFE mNRY L. See LICHTENSTEIN LOUIS 

AirOB F Avulsion fracture of the emincntiamtercondjbca in 
the tnce joint (ab) Oct. 524 

ANES ROBERT M DiNCrticula of the lower thoracic esopba 
ffus Report of six four of which were operated upon (ab) 

Aug 253 

AWS 

I manifestations of breast cardnoroa. I 

E Adair and Julian B Herrmann July 1-7 
tnmors /-Umrol rocnttrenOEraphic and histo- 

-"“rtS-lopc Tal (."ir? Bcrnan, G 

&im«t /air 1®® 


® eric Pelriftmphy (ab) Oct 

JENXrasON, E L , PIRKEY, E t , and HAMERNIK F I 
,5 ronItJ m tit treatmtnt of carcinoma of the 

uterine ctr\« Oct 416 

JEWELL, F C See MATO, M K 

JOBB Eto and FUfKELSTEIN ARTHUR. Intereattac i.ray 
hndm^ in a ^sc of acute fulminating ulcerative cohm 
(ab) Dec 748 

JOHNSON, JOHN B , and MAZIQUE, EDWARD C. Dteeml 
note lupus errthematoaua unaucctariully treated with 
ptutallm roentgen m> castration and serum albumin (ab) 
Sept, 396 
JOINTS 

Sec also Arthritis Rheumatoid and under names of joints 
— hypermobility of bones due to ovcrlengtheaed capsularand 
ligamentous tissues a cause for recurrent Intrawirticular 
effusions (ab) Charles J Sutro Dec. 749 
'new method of local treatment of rheumatoid and traumatic 
affections of joints with emphasis on new approach In 
management of arthntis and allied conditions (ab) Otto 
C Kestler Aug.2G5 

JONES, EDNA M , PECK, W M , and WILLIS H. S Bronchi 
cclasls following primary tuberculosis (ab) July 112 
JONES, GLENN CHALECKE WILLIAM E, DEC 
JOSEPH SCHILUNG JOHN A., RAMSEY GEORGE 
H. ROBERTSON HAROLD D and STRAIN WIL- 
LIAM H lodinated or^nic compounds as contrast 
media for radiographic diagnoses VIII Studies on 
tclrmodophthallmidoetfaanol as a medium for gostro in 
tcstinal \nsunlixation Aug 143 

See CHALECKE WILLIAM E 

JOURDONAIS, LEONARD F See MONROE LEE 
JUPE, M H., and KEMP, L A. W The physicist in the radio 
diaxoostic dtparlmtat (ab) Au£ 2C1 


KAHLSTROM. S C , and PHEMISTER D B Bone infarcts 
case report with autopsy findings (ab) Aug 250 

KAMEN MARTIN D Application of mdioacuce isotopes to 
the study of radiation effects in cells Aug 223 

KAPLAN, IRA I Treatment of amenorrhea and itenlity by r 
ray tlirrapy (ab) Nor 656 

KAPLAN MDRREL H. Calcareous disease of the pancreas 
Sept , 3SS 

KASTUH, G H See BASS H K . 

KEARNS W M HEFKE,HANS and MORTON S 

pax a new excretory uropmphic medium acimicaifcporx 


on 1280 injections Uy. Ju^i 
KELBY GJBRT M See JUGLER 


LKOG 


— -keloid fcrrmatioji m both ear lobes (ab) D F Weaver July 
128 

KEMP. L, A. W See JURE, M H « 

KERR, H DABNEY See S^AMPFU, WENDELL P 

KESMODEL.KARLF Carcinoma of the br^ (a«I^ 7»9 

KESTLER OTTO C A new method of 1^1 Ireatment ot 
rheumatoid and traumatic effecUous of the 
emphasis on a new approach in the management of ortlin 
and allied conditions (ab) Aug 265 
KIDNEYS 

See also Genito-Unnory Tract Pyelography 

— artenography in renal diagnosis Preliminary rtP® 
clinical evolution (ab) Frederick B ^ -IT 
— spontaneous rupture of kidney case (»b) D xi. Beard g 
260 

■bnormalitiea , . . r,^ 

— crossed renal ectopia (ab) Haakon fWegaard Aug -w 
— Hon fused peUic ladne\ study of 9 cases (ab) Raip 

l^urraashkin Nov t>62 . _ kok 

— peUic single kidnev case (ab) Howard B Mays Oct. o- 

— nephrolithiasis in skeletal affections (ab) A. Schfipbach, 
Dec 755 

horieohoe , „ 

— -Wilma tumor m horseshoe kidney (ab) E J McGmo aM 
J M Wickham Sept 393 

roentgenography See also P> elography . .. 

— differential diagnosis of surgical renal lesions (ab) Mertdiui 
F Campbell Nov 652 » 

— intravenous urography in ocute renal colic (ob) TbomoJ J 
Florence William S, Howland and H Stephen Weens 
July 124 ^ . 

— new technic of perirenal «ir insufiSation (ab) Francisco j 
Barquin No\ 6ul 
tumor* 

— Wilms tumor in horseshoe kidney (ab) E J McCjinn and 
J M Wickham Sept 393 

— Wilms tumor review of IG cases (ab) Reed M Ncsbit and 
Frederick M Adams Aug 263 
ENBoCK PROFE^OR ROBERT communication Sept 


BronchiectoJts a neglected discos ^ 


KTEP 

374 

kxnney william M. 

(ab) Dec 743 
KINSMAN, J MURRAY See COHEN SAMUEL 
^KUN.B R. SeeMOERSCH HERMAN J 
KIRKRATRICK H j R. Sec MURRAY R. C 
KIRSH DAVID MAHONEY J FRANCIS and PENDER- 
GRASS EUGENE P Use of radon ointment in the treat 
ment of late irradiation ulcers (ab) Sept 398 0 
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MENGERT WILLIAM F - See ELLER, WILLIAM C 

^^^^S^pmaUumbar meningocele (nb) Robert C PendergruK, 

A. Earl Walker and John P Bond Dec 76. 

roentgra 

pausal utenne bleedmc (ab) Herbert E Scbmitz and 
Janet E Towne Dec y02 
MENTAL DISEASES tt i* i 

—tuberculosis m the Alabama State Hospitals 
lojncsur\cy5 (ab) A H I^s^L^ No\ 

MESCMN, ISADORE and McGAW W H Newer methods 
of pneumoarthrogrnph> of the knee with on ^valuation 
of the procedure in 316 operated coses Dec 0/6 
METASTASES Sec Cancer 

METATARSUS , , . 

Panner s disease condition of aseptic necrosis simulatinff 

march fracture (ab) R E Van Dcmark and P V Me 
Carthy Auc 268 
MICRORADIOGRAPHY 

— medical biological and mdustnal applications of mono- 
chromatic radiography and microradiographj George L 
Clark OcL 483 
MILITARY MEDICINE 

— bronchiectasis some medical features among military 
personnel Samuel Cohen Aug 102 
— late effects of battle wounds in genito-unnarj tract (ab) 
Lloyd E Hawes Sept, 393 

— non traumatic spontaneous pneumothorax among railitar> 
personnel (ab) Samuel Cohen and J Murra> Kinsman 
July 110 

— war mjunes to mastoid and the facial nerte (ab) Da\ud 
Myers Aug 252 

MILLER LEONL See CHALECKE WILLIAM E 
MILLER, NORMAN F , and HENDERSON. CHARLES W 
Corpus carcinoraa a studj of three hundred twenty two 
cases (ttb), No\ 654 

MILLER WINSTON R. See HOWE, CALDERON 
MILLER-ABBOTT TUBE See Intestines 
MITCHELL, HORACE E Agenesis of the right lung with death 
following aspiration of foreign bodies into the leJt lung 
(ab) July 110 

MITCHELL, JOSEPH S Expienmental radiotherapeutics 
(ab) Aug 208 

MOE GORDON K. See HOLT JOHN F 
MOERSCH HERMAN J, and SfRKLIK B R Gostroscopj 
and Its relationship to roentgenology in the diagnosis of 
caremoma of the stomach (ab) July 118 
MOESCHUN S SeeLOFFLER,W 

^OIR, J CHASSAR Use of radiology In predicting difficult 
l abor (ab), Nov 050 

MOIR WILIJAM W See PAUL, LESTER W 

^DIOGRAPHY See Roentgen Rays 
MONROE, LEE and JOURDONAIS LEONARD F Pancre 
associated diabetes mellitus ^ab) , Sept 380 
^ See HEUBLEIN, GILBER^T W 

5522 S 5 John r. sec einhorn, NAxkAN il 

LeMONE, DAVID V 

MORETON, ROBERT D , and DESJARDINS ARTHUR U 
Dysgutninoma of the ov'ary A review of clc\ cn cases of 
proved tumor with special reference to radiosensitivity 
(ab) Nov , 054 

MORGAN RUSSELL H Charactenstics of x ray films and 
screens July 00 

MORGENSTE&I^ KOSS FRANK R nnd ALEXAN- 

i^R WILLIAM W Residual mustard gas bronchitis 
efierts of prolonged exposure to low concentrations of mus- 

Dyschondroplasia 

OTNEY L See AjHNS, JOHN G 
MORTON, D R., and BRUNSCHWIG, A, Peptic ulcer of the 
esophag^ _ report of a patient with a ten year follow up 




A, See POHEE ERNST A. 

MORTON S A. See KEARNS W M 
MORVAN S syndrome See S> rmgotnyelia 
MUNSON R* J X ray therapy with a continuously rotating 
Deam, Part 1 Apparatus and associated physical 
problems (ab) Sept 396 

MURIUY. N C KIRfePATRICK, H J R., and FORRAI, 
ELEMER Case of Albnght s syndrome (osteitis fibrosa 

Mr7STA^“^ 

— residual mustard gas bronchitis effects of prolonged expos- 
ure to low concentrations of mustard gas (ab) Philip 
Morgedstem Frank R, Koss and Willmm W Alexander 
Dec 743 

mustards nitrogen 
myasthenia gravis 

— sumcal treatment of myasthenia gravis 
and L M Eaton Dec 745 


MYERS J A Establislimcnt and use of fundamental proce 
durcs in tuberculosis control (ob) Oct 511 
MYOCARDIUM See Heart 

N 

nasopharynx 

See Ql5o Pharymx 

—irradiation of nasopharyngeal lymphoid tissue an evaiua 
tion (ab) Lawrence R Boies July 128 
—irrodiotion of nasopharynx (ab) bamucl J Crowe Dec /oO 
—obstruction of nosopborynx secondary to choanal polyp of 
antral origin 3 cases (ab) David Myers Juh 100 
— rodiatjon therapy for the removal of adenoid tissue (ab) 
Donald F Proctor Dec 7G1 

— -treatment of residuol lymphoid tissue in nasophoonx by 
radium (ab) Leslie N Gay Oct 527 
tumors , A c- 

— ^mnlignant tumors diagnostic blind spot (nb) Simeon T 
Cnnlnl ond Franr Buschke editors Nov 640 
national cancer INSTITUTE, Aug 244 

naval medicine w . y .,7 T 

— surgical thoracic tumors in nav'y personnel (ab) \Vm L 
wotson and Henry D Diamond Dec 744 
NAVICULAR BONES Sec Scaphoid Bone Carpal 
NEARY, G J Dose measurements with radium beta ray 
applicators (ab) Aug 200 

NECK , , 

radiosurgery foreign bodies in the neck removed under 

fluoroscopic control (ab) Corlos Sontos Sept 381 

necrosis 

See also Radiations injurious effects 
—Panner s metatarsal disease condition of aseptic necrosis 
simulating march fracture (nb) R E Van Dcmark and 
P V McCarthy Aug 2,9 
NELIGH, ROSALIE B See HOLT JOHN F 

nerves 

— study of the small intestine H Dysfunction associated 
with neurologic diseases Fred J Hodges R Wayne 
Rundles and Joseph HancUn Dec OoO 
facial 

- — war Injuries to mastoid and focial nerve (ab) David Myers 
Aug 262 
vagus 

-—restoration of gastric motility by urethane of B methyl 
choline after section of vagus nerves for peptic ulcer (ob) 
Thomas E Machclia Horace H Hodges and Stanley H 
Lorber Dec 747 

- — vagotomy in treatment of peptic ulcer (ed) July 97 

nervous system, sympathetic 

See also Ganglion 

—pulmonary complications of dorsal sympathectomy (ab) 
Robert C Pendergrass and Frank F Allbnttcn Jr Dec 
744 

NESBIT REED M and ADAMS FREDERICK M Wilms 
tumor review of sixteen cases (ab) Aug 263 
neutrons ^e Radioactivity 

NEWMAN FRANK W Paget s disease a statistical study of 
eighty two cases (ab) Aug 266 
NICHOLSON, C , and ALLEN H SANDEMAN Variations 
in the female pelvis (ab) July 122 
NIEHAUS R- F Simple spontaneous pneumothorax in ap 
parcntly healthy individuals a report of 24 cases (ab) 
Nov - 642 

nitrogen mustards See Chloroethylamines 
NOLAN JAMES F and STANBRO WILLIAM Dosage calcu 
lations for v'anous plans of intravagmal x ray therapy 
Oct 462 

NORDENSON NILS G Blood changes in radiologic work 
(ab) Nov 058 

NORTHINGTON PAGE Radium therapy in aerotitis media 
(ab) Sept. 396 

NOSE 

Sec also Nasopharynx Rhinoscleroma 
— obstruction of nasopharynx secondary to choanal polyp of 
antral origin 3 cases (ab) David Myers July 109 
— pemcillin in treatment of infections m the nasal passages 
and sinuses (ab) Richard E Dunu Dec 741 
NUCLEAR ENERGY See Radioactivity 
NURNBERGEILC E See LOFSTROM, J E 
NUZUM FRANKLIN R, Diffuse calcification of the pancreas 
(ab) Sept. 388 


Sec Chloroethylamines 

(ab) O Theroa 


k.iagett and L 

myelofibrosis 

secondary myelofibrosis with progressive generalised osseous 
ebumation (ab) S R. Bersack and H R Feinstein Aug 

graph Y See Spine intcrv ertebral disks 
^^LOMA. See Bones marrow 

MYERS DAVID Obstruction of the nasopharynx secondary 
to choanal poly p ol antral origin report of three cases 
,,, (ab) July 109 

War injuries to the mastoid and the facial nerv e (ab) Aug 262 


OBITUARIES 

Carey, Eben J , Aug 244 
KShler Alban, Aug 246 
Rowell, Edward Everett, Dec. 736 
Schumacher. Forrest LeRoy Nov 034 
Thompson, Harold Benjandu Oct. 602 
OBS TET RICS See Labor Pelvis 
OCCUPA^ONS See Industry and Occupations 
ODONTOMA See Tumors, odontoma 

OECHSIJ WALDO R Observations on mass x ray surveys 
OINTMENTS 


Crossed renal ectopm (ab) Aug 260 


-use of radon ^ntment in the treatment of lute irradiation 
nlCOT (ab) Dartd Kirsh J Francis Mahoney and Eugene 
P Pendergrass Sept 398 / a e 
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PERIARTHRITIS 

— of shoulder (ab) J D Mclnncs July, 122 
PERICARUnrM 

— peritoneopericardial diaphragmatic hernia Report of case 
in a newborn infant successfully corrected bj surgical 
operation with recovciy of patient (nb) Angus K. Wilson, 
William R Ruroel and O L Ross No^ , 044 
PERITERDmmS Sec Tendons 
PERITONEUM 

— peritcmcopcncardlal diaphragmatic hernia. Report of case 
in newborn infant successfully corrected b> surgical opera- 
tion with reco\ery of patient (ab) Angus K WHlson, 
William R Rumel and O L Ross, No^ W4 
— problems in abnormal Intestinal physiology associated Trfth 
gcntoncnl adhesions and Ileus (ab), Ross Golden, Sept,, 

PERKEL, XiOUIS T Esophageal hiatus hernia (ab) SepL, 303 
PERONA, PIETRO, and OTEBER, FRANCO Mediastinal 
alterations secondare to hypertrophy of the left aunclc 
stratigraphic study (ab) Oct, 614 
PERRYMAN, CHARLES R. See PENDERGRASS, EUGENE 
P 

PERTBES DISEASE See Osteochondritis deformans juvenilis 
PETERSON, HAROLD O Value of the x ray examination in 
the diagnosis of ruptured inten ertebral disc lab) Aug 267 
PETROFF, BORIS Sec PRATHER, GEORGE C 
PHARYNX 

See also Nasopharynx 
dircTticula 

— dissecting (intramural) pharyngo-esophageal diverticulum, 
Abraham Melamed and Lynn J Walker Dec 712 
— pharyngo-esophageal diverticulum its management and 

complications (ab) Frank H Lahey Aug 254 
PHELPS PAUL S See BIRKELO CARL C 
PHEmSTER, D B See KAHLSTROM, S C 

See SHERMAN. MARY S 

PHILLIPS FRANaS J See ADAMS, W E 
PHLEBOGRAPHY See Veins 

PHOTOFLUOROGRAPHY See Tuberculosis Pulmonary 
mass roentgenologic surveys 
PHYSICS 

—the physicist m the radiodiagnostic department (ab) M H 
Tupt and L A. W Kemp Aug 261 
PHYSlOtOGY 

— climcal sequence of physiological effects of ioninng radiation 
in animals C Ladd Prosser with contributions by E E 
Pointer Hermann Lisco Austin M Brues Leon O Jacob 
son and M N Swift Sept, 299 
PIERSON, W M. Aplasia of the lung (ab) July HO 
PIRKEY, fc L See JENKINSON, E L, 

PITUITARy BODY 

—pituitary-adrenal cortical control of lymphocyte structure 
and function as revealed by experimental x radiation (ab) 
Thomas F Dougherty and Abraham White Dec 7^ 
tumors 

— -roentten therapy of adenomas (ab), Simeon T Cantnl and 
Franr Buschiie, editora Sept 895 
PLANCBL ERNEST H, A comparison of the effectiveness of 
r^iation therapy and estrogenic substance in the manage- 
ment of hyperthyroidism (ab) Aug 266 
PLATT, WIlilAM R- Effects of radioactive phosphorus 
(^P**) on normal tissues a histologic study of the changes 
induced in the organs of patients with malignant lym 
phomas (ab) Dec 763 ^ 

PLATtNER, H, a contribution to the radfofogfc diagnosis of 
internal biliary fistulas (ab) Dec 749 
PLEURA 

See also Empyema 
tumors 

—primary endothelioma of pleura (ab) Herman Wetssman 
Oct. 614 

PLHTOirniM PROJECT See Radioactiyity 
PHERMATOCETE , ^ 

- — during the course of pneumonia in children (ab) John R. 
Almklov and Alexa nder Hatoff OcL 613 
PNEUMOARTHROGRAPHY Sec Knee 
PNEUMOCONIOSIS 

— bagasse disease of the lungs David V LeMone WenddJ G 
Scott Sherwood Moore and A Link Koven. Nov 556 
— extrapleural pneumothorax in silico^tuberculosis (ab) H M 
Maier end A. Hurst C^t 513 

— pneumoconiosis in dockers dealing with grain and seeds (ab) 
Laser Dunner R, Hermon and D J T Bagnall Nov 
642 

PNEUMONIA 

— association of pneumonia with erythema multilonne exuda 
tivnm (ab) Commission on Acute Respiratory Diseases 
Noi 642 

— delayed chemical pneumonitis occurring m workers exposed 
to beryllium compounds (ab) Harriet L Hardy and Irving 
R Taberahaw July lu 

—miliary pneumonia of a peculiarly severe course (miliary 
\iru5 pneumonia) (ab) W Lbffier and S Moeschlin 
July 118 

. — pneumatocele dunug the course of pneumonia in children 
(ab) John 1^ Almklov and Alexander Hatoff Oct 613 
—pulmona^ adenomatosis complicated by lobar pneumonia 
(ab) Carter M Alexander and Foo Chu Dec, 744 
atypical 

— pnmap pneumonia disease of segmental dl^tn 

bution (ab) W E Co-alcr July 113 


— primary atjT>lcal pneumonia report of 420 coses with one 
fatality during 27 months at Station Hospital Camp 
Rucker Alabama (ab) Walter C McCoy July, 113 
■ — roentgenological aspects of pnmary atypical pneumonia 
(ab) Wayne K Cooper, Sept 382 
PNEUMOPERITONEUM 

— artificial pneumopentoneum for the diagnosis of subdia 
phragmatlc abscess (ab) A, L Wilkie and J C Clark, 
Aug 266 

— pneumopentoneum in newborn child due to perforation of 
ileum (flb) Laudelino H Gonidlcz Sept, 387 
PNEUMOTHORAX 

See also Hemopneumothorax 

— •bilateral pulmonary infarction and pneumothorax compli- 
cating hypertensive coronary heart disease with myo- 
cardial infarction case (ab) H Milton Rogers, Sept 383 
—extrapleural pneumothorax in silico tuberculc^s (ab) H M 
Maier and A. Hurst Oct 513 

' — non traumatic spontaneous pneumothorax among military 
personnel (ab), Samuel Cohen and J Alurray Kinsman. 
July no 

— non tuberculous spontaneous pneumothorax in early infancy 
(ab) Josd Dfaz Rousselot and Roberto Valdds Diaz, Sept., 
382 

— recurrent spontaneous emphysema of mediastinum with con 
comitant pneumothorax case (ab) J D S^endstok, 
Aug 253 

— simple spontaneous pneumothorax m apparently healthy 
individuals 24 coses (ab) R F Niehaus Nov G42 
—-spontaneous pneumothorax case (ab) John W Hope and 
Alva C Surber Jr Sept. 3^ 

— spontaneous pneumothorax m newborn case (ab) Angel 
berto de los Heros Gustav o CardcUe, and Rcinaldo Mar- 
tin Jimdnez Jul> 116 

POHLE, ERNST A., and MORTON. JAMES A- Roentgen 
therapy in arthritis bursitis and allied conditions July 19 
POLLACK, ROBERT S See OPPENHEIM, ABRAHAM 

See SMITH, FRANK R. 

POLYPL Sec Tumors polypi 

PORCHER, B Induct gastric hyperkinesia a new technic 
for the complementary study of the stomach and duodenal 
bulb (ab) July 119 
PORENCEPHALY See Brain 

PRATHER, GEORGE C , and PETROFF, BORIS Spinal cord 
injuries urethrographlc studies of the bladder neck (ab) 
Dec 756 

PREGNANCY See Pelvis measurement 
PRICE LEO Tuberculosis — a labor problem (ab) Oct. 612 
PROCTOR, DONALD F Radiation therapy for removal o 
adenoid tissue (ab) Dec 761 

PROSSEIL C l^D, con^utjons_^ PAIHTER, E B , 
R®,?? ADSTUt M . JACOBSON, 

LEON O , and SWIPT, M N Clinical aequeace of 
phyaological eSects of lonjiing radiations m animals 
SepL, 299 
PROSTATE 

— malignant giant-cell tumor of bones of pelNU gluteal and 
prostabc regions (ab) N Puente Duany, Aug . 268 
cancer 

-—cancer Leonardo Guzman Aug 214 

—effects of e^ogemc Uierapy on osseous metastases from car^ 
dnoma Willmm C MacCarty Jr July 64 
—results ^treatment with radiotherapy fn carcinoma (ab). 

Sven Httltberg Nov 855 * 

dirertico/a 

^diverticula (ab) Ernest Hock July, 124 
PUENTE DUANY, N Malignm.t'gfant.cell tumor of the bonca 

PUrH^DAV^ n* regions (ab), Aug 268 

PUGH, DAVU) G Rontgenologic diagnoms of certain congeni 

PUIG Sept 3M 

N^648 painful apondylolisthesls (ab) 

pyelography 

See also Kidneys 

sSE'jsrs-“'M”gX 

and S A, Morton July 124 •Uetre, 

^^goX"bTl«L^T&“4>L" i-mvenoua 

Q FEVER ^ 

, Respiratory Commmmn on A<it^ 
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OI*ESEIT H Death from necrosis of the bladder Eight years 
after irradiation for cordnoma of the body of the uterus 
tab) >*o> 658 

OPPENHBIM, ABRAHAM, and POLLACK. ROBERT S 
Boeck s sarcoid (sarcoidosis) (ab) Nov 656 
OP^^ HgM^^LLIOT S« WILLBIT, FORREST M 

— optochiasmatic arachnoiditis (ab) Eugene P Pendergrass 
and Charles R Perryman July 108 
ORBIT See E>cs 
OS CALCIS See Calcaneum 

OSGOOD. ELLIS C The role of the radiologist in the manacc- 
tnent of patients with intestinal obstruction, with special 
reference to the use of the Miller Abbott tube Nov 620 
OSHRY, ELEANOR, See SEIDLIN, S M 
OSTEITIS 
deformans 

— Paget 5 disease statistical studj of 82 coses (ab) Frank 
W NeirrooD Aug 2^ 

— secondary mycloCbroais with progressive generalited osseous 
ebumatlon (ab) S R Bersack and H R Feinstein Aug 
256 
fibrosa 

— Albright 8 s\ ndrome (osteitis fibrosa disseminata) cose 
(abL R ^ Murray H J R. Rirkpatnek ond Elem£r 
Porrai July 321 
OSTEOARTHROPATHY 

— hy^^trophic osteoarthropathy case (ab) W B Ayre Dec,, 

—rare osteoarthirmathic symdrome radiologic coasfderatfons 
(ab)^ Franco Fossati Dec 750 

— rcn«sion of the changes of pulmonary osteoarthropathy 
following treatment of primary lung conditions (ab) 
Adamo GtilH Nov C54 
OSTEOCHONDRITIS 

See also Osteochondrosis 
deformmni juvenilis 

— Perthes disease and its occurrence as familial condition (ab) 
Blixabeth McComas Sept. 391 
dlsiecans 

— of ankle with reports of 4 proved cases C E Vaughan and 
J G Stapleton, July 72 

OSTEOCHONDRODYSTROPHIA, See Dyschondroplasla 
OSTEOCHONDROSIS 

-—non rachitic bowlegs in childhood osteochondrosis de 
fortnons tibiae (ab) Donald TV Leonard and Louis Cohen 
Sept 301 

—present concept of osteochondrosis of growth (ab) Isidoro 
Pascau Sept 389 
OSTEOMALACIA 

—osteomalacic dissolution zones and obscured fractures of 
spinous processes of vertebrae (ab) Luigi Bellool Sept, 
391 

OSTEOMYELITIS 
See also Spine 

— sclerosing osteomyelitis of Garr€ with report of case (ab) 
Harold A, Lyons Dec 750 
OSTEOSARCOMA See Sarcoma osteosarcoma 
OSTEOSCLEROSIS 

— melorheostosls cose (ab) A. Daxrid Le Vav Sept 390 
— p&mfiil non suppuratii’c localized sclerosis of long bones 
Tfith report of 2 cases fab) William Mackenrie Dec. 
763 

frmgilis . f ^ f 

— marble bone disease a ttudy of osteogenesis (ab) Carla 

Zawisch Dec 749 , , , 

OSTRO, MARCUS and MACHT, DAVID I A pharmacologj 
cal and radiological study of hemophiJia (ab) Sept 396 
OTITIS MEDIA 

—radium therapy in acrotitii media (ab) Page Northiogton 
Sept 395 
OVARY 

tumors , 

— dysgermlnoma of o^’ary review of 11 cases of proved tum^ 
vrtth fp^al reference to radlosensltlvity (ab) Robert D 
Moreton and Arthur U Desjardins Nov 654 

— X ray irradiation to promote o%mlation (ab) John O Hatnon 
Dec 761 

P 

PAGET^S DISEASE See Osteitis deform^ 

PAINTER. E E See PROSSER, C LADD 
pJjSffiR; WALTER I.. S« MAiMOH, SAMTTEL rr 
f__^RICKETTS, vra-UAM E 

dlsOK in the roeotgenop^m (ab) Ma* LOdln 

as a cause of complete obsttuction of commoa 

duct (»b) J Dewey Bfspird Nov «7 

!f^®S?Sldficatiou (ab) FtmtkUn R. Nuium, Sept. 388 
!!i^,veousdl5^(.bLM^^H K.p,^Sept. 38S 
— Hthiasis (ab) H (eb) Hemr T 

N ilSmon aud Katfuro Knl^n 

_wfS'Ss^ateddmbet«me,»tu,(ab)LecMonroeaodL«u 

PAHeI^-S ^^"fert.tsus 


PARAR^mB^^ Iodine and lodinc^Compounds 

— concept of paralytic ileus clinical study (ab) John Devine 
Oct 617 

— maternal obstetric paralysb (ab) John T Cole, July 123 
— para-articuU- calcification in the lower extremiues of ptrm 

PARASITES See Helminthiasis 
PARATHYROID 

— skeletal lymphosarcomatosis with secondary hyperpara 
^yroidism (ab) A. van der Sar and P H. Hartz Oct 

— symmetncal calcification of the cerebral basal ganglia Its 
roen]^enologic significance in the diagnosis of parathyroid 
Insumcicticy John D Camp Nov 5w 
tumors 

— recurrent adenoma case (ab) Lloyd B Burk Jr Dec, 741 
PARATYPHOID 

— skeletal changes around knee joint m paratyphoid fever in 
inf ants 3 cases (ab) Gbsta Forssraon Sept 392 
PARTURITION See Labor 

PASCAU, ISIDORO Present concept of osteochondrosis of 
growth (ab) Sept 389 

PAUL, LESTER W , and MOIR, WILLUM TV Roentgen dlag 
nostic aspects of chronic arthritis and butiitfs, July, 6 
PEARSK HERMAN E See GEORGE, MURRAY 5p 
PECK.W M See JONES, EDNA M 
PELLEGRINO See MATOTY-CORNAT, R. 

PELVIS 

— variations in female pelvis (ab) C, NichoUon and H Sande- 
man Allen July 122 
cancer See also Uterus cancer 

— mtrnvaginal roentgen therapy of cancer of female pelvis 
foiiber obsemitrons W Walter Wasson aad Roy Green- 
ing Oct 452 
meaturement 

— clastic ruler for roentgen pelnmetry Cesare Giantorco 
July 95 

— pemmetry (ab) E P Allen July 123 
— superiority of ^uth Afncan Negro or Bantu as a partun 
ent (ob) O S. Heyns Septj 392 
roentgenography See also Pelvis measurement 
— matcraol obstetric paral^s (ab) John T Cole Jnly 1^ 

— pelvigraphy (ab). D Jeflenss and Bnc Samuel Oct, 5W 
— -reco^oition of midpelvic contraction (ab) WUham C, Eller 
and William F Mengert Dec. 764 
—the pelvic survey (ab) Herbert Thoms Nov p5i 
—use of radiology in prriictlng difficult labor (ab) J Chasstr 
Moir Non 050 

tumors , , ^ . J 

— malignant giant-cell tumor of bones of pelvis 

prostatiC regions (ab) N Puente Duany Aug ..5S 
wounds and injorici ^ _ , , j. 

—rupture of small intestine complicating inju^ of j^vis 
report of 2 cases with recovery after delayed diagnost* ana 
operation D Alan Sampson and Herbert M Stauffer 

PEMD^Si^S, EUGENE P , and PERRYMAN, CHARLES 
R. Optochlasmatic arachnoiditis (ab) Julv 108 
Porencephaly (ab), Aug 262 

Sec mSH, DAvib T,T, a unr n 

PENDERGRASS, ROBERT C and ALLBRITTBN, PRANK P.. 
Jr Pulmonary complications of dorsal sympathectomy 

(a b), D ec. 744 , 

WALKER, A. EARL, Md BOND, JOHN P HiDMpInBJ 

lumbar meningocele (ab) Dec 762 
PENDLEY, WALTER O The azysos lobe in photofluorog 
raphy (ab) Nov 641 

PENICILL&r . 

— disseminate lupus erythematosus u nsnccessfu I ly treated wfm 
penicillin roentgen ray castration and serum afbamm 
(ab) John B Johnson and Edward C. Mezlque Sept. 396 
— penicillin in the treatment of infections In the nasal passages 
and sinuses (ab) Richard E Dunn Dec. 741 

PENIS 

cancer 

— caranoma (ab) Herman Lenowitz and Albert P Graham. 
Aa g , 264 

PEN WTB ACKER. J See MeWHIRTER. R. 

PEPPER O H. PERRY See BILLS JACK W 
PEPTIC ULCER 

—dyspepsia ulcer and gastric cancer (ab) T J Anglcm July 
118 

— perforation of duodenal ulcer during roentgen examination 
(ab) J A. Schilling Sept, 886 

— post bulbar duodenal ulcers (ab) Laureano F Ali'arcz and 
Pedro L Farillas Dec., 747 

— restoration of gastric motiUty by urethane of B-methyl cho- 
line after section of the vagus nerves for peptic ulcer (ab) 
Thomas E Machella Horace H Hodees and Stanley H 
Lorber Dec 747 

— roentgenologic examination in patients with bleeding from 
gastro-intestinal tract (ab) Richard Schatxki Oct., 615 
— roentgenological laboratory and clinical follow up of 200 
ulcers (ab) A. J Delano July 117 
— vaTOtomy In the treatment of peptic ulcer (ed) July 97 
et^hageaL See Esophagus 

PEREIRA, ATBAYDE Roentgen diagnosis of diseases of the 
of the bladder (ab), Ang 260 
PEREIRAS RAUL. See CASTELLANOS, AGUSTIN 
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RILEY, E F See HERSHAW, P S 
RINGWORM 

— de^^c« of value for roentgen r*> epilation (ab) Ojcnr L 
Levin and Howard T Behrmnn, Ju1> 129 
RITVO, MAXf and GOLDElf, J LAUkEI^B Roentgen diag 
nosis of Yohnilus of the sigmoid with intestinal obstnic 
tion Cab) Aug 255 

ROBBIHS, FREDERICK C , and RAGAN, CHARLES A, Q 
fever in the Mediterranean area report of its occurrence 
in allied troops clinical features of the disease (ab), July 
114 

ROBBINS LAURENCE U Sec INGERSOLL, FRANCIS M 
ROBERTS, ARTHUR, See HERTZ SAUL 
ROBERTS WILLIAM M See FINCH, ALVIS D 
ROBERTSON, E GRAEME Toxoplasmic enccpbalom>elttis 
with report of two cases (ab) July, 107 
ROBERTSON, G H Cardiac ancurjsm with an account of a 
case followed o%cr an unusuaUj long period (nb) No\ 
543 

ROBERTSON, HAROLD D See JONES, GLENN E 
ROCHE, MAURICE B , and BRYAN, CHARLES S Spond> 
lolisthesis addibonal xanations in anomalies in the para 
mterarticularis (ab) Nov C40 

RODRIGUEZ BETANCOURT, JOSE, VALIENTE MIGUEL 
A., AMADOR CARLOS, and HOYOS, PEDRO G Ap 
pearance of reinfection tuberculosis in children (ab) 
Jul> 111 

ROERTGEN RAYS 

Sec also Body Section Roentgenography kj mographj 
Radiations Roentgen Therapy 
— medical biological and industrial applications of mono- 
chromatic radiography and microradiograph> George L 
Clark Oct 4S3 

— notes on clastic radio-opaque injection mass (ab) Ralph 
Lum Jr Sept 394 
apparatus See also Roentgen Therapy 

— elastic ruler for pelvlraetrj Ccsore Glaoturco July, 95 
— gnd front cassette a useful application of the stationary 
grid John D Camp Nov 627 
— X ray exposure meters and automatic exposure timers (ab) 
L M Garrett Dec 756 
diagnoBiB 

— measurement and calculation of unsharpneis combinations 
in x ray photograph> (ab), H A, Klasens Aug 201 
— roentgenologic diagnosis changes resulting from chetno 
therapy (ab) Arthur C Christie and George M Wyatt 
Nov 640 

—the ph^siast in the radiodiagnostic department (ab) M H 
Jupe and L A. W Kemp Aug 201 
efleett See also Castration 

— action of roentgen rays on the enzyme catalase (ab) Arne 
Fortsberg Oct 528 

— effect of irradiation on coagulation time of blood in normal 
indiv^iduals (ab) Vincenzo Mosini Oct 628 
— further studies on the relation between radiation eiTecU, 
cell viability and induced resistance to malignant growth 
IV Comparison of effects of roentgen rays on mammary 
tumors autogenous to inbred strains of mice (dba and 
C3H) Anna^ldfeder Dec 724 . rr 

— inhuencc of roentgen rays on isolated cell nuclei (ab) Hans 
van Euler and L Hahn Oct 528 
—pituitary adrenal cortical control of lymphocyte structure 
and function as revealed by expenmeotal x radiation (ab) 
Thomas F Dougherty and Abraham White, Dec 704 
— reSDonse of Tradescantia pollen grains to radiation at dif 
ferent dosage rates (ab) P C KoIIer Sept 398 

—characteristics of films and screens Russell H Morgan July 

90 

—method of x ray reproduction of the negative x ray 61m (ab) 

Arthur Rest and Leona Mroud Dee (60 

^haractensUcs of X ray aims and screens Russell H Morgan 

oerforauon of duodenal ulcer during roentgen examination 

(ab) j A. Schilling Sept 388 

peraistence of fluoroscopic screens (ab), Willard W Von 

Allen Oct 526 

—radiosurgery foreign l^a In the neck removed under 
fluoroscopic control (ab) Carlos Santos Sept. 381 
iniurious effect* 

-Connection between roentgen ray nsLs for workers and 
changes in their blood pictures (ab) Matts Helde Sept- 
397 

—importance of sulfydtyl in t^ment of coracal and x ray 
burns (ab) Archie E Cnithirds Sept, ^07 ^ 

—influence of dose IrMtionation on lethal i ray eHect produced 
by total body irradiation in mice preliminary note 
Fncdnch Ellinger Aug 238 

—irradiation sickness histamine eltect treated with benadryl 
preliminary rejwrt (ah) J E Lofsuom and C E Nura 
berger July 129 

— protecuve actum ol desoxyTOrticostetone acetate against i- 
ray induced liver changes (ab) Friedrich Ellinger Get Ms 
— u-c of radon omtment In the treatment ol late irradiatfni? 
ulcers (ab) David Kirsh J Trancts MahonV n^EuMo 
p Pendergrass Sept 308 ^ Eugene 

—method for cvaluntlon of calcium theranv lab) tr.™ »r 
Feinblatt and Edgar A. Ferguson jT! i^t 39 ? ^ 

-radiography ns an aid to beam direct o^n 

(ab) 11 G Daves and M HalbS^Sel-" July 


ROENTGEN THERAPY 

See also Cancer under diseases and organs 
— instrument for cnlctilatlng roentgen ray doses from condenser 
chamber readings (nb) Sven Benner Sept 3D7 
— points regarding the time factor’ m roentgen Irradiation 
with dt\ idcd dosage (nb) Hugo Ahlbom Sept. 397 
— rndiogrnphy ns an aid to beam direction In rndlothernpj (ab), 
H O Daves and Rf Hntberstnedter, July 129 . 

— results obtained by contact rndiotherapj (ab), Carlos G4r- 
ciga Sept 395 

— with continuously rotaUng bcora Part 1 Apparatus and 
associated physical problems (ab) R J, Munson SepL, 
300 
doiage 

— influence of dose fractionation on tethnl x rny efiect produced 
In total body Irradiation in mice preliminary note 
Incdnch Ellinger Aug 233 

— tri-electrode standard air ionliallon chamber for roentgen 
ray measurements in r units (nb) R Thorneus Noy 057 
ROENTGENOGRAMS Sec Roentgen Rnys films 
ROGERS, H. MILTON Bilateral pulmonary infarction and 
pneumothorax compUenting hypertensiye coronnry heart 
disease with myocardiaf infarction Report of a cose 
(nbh Sept 383 

ROSE, THOMAS F Congenital bipartite carpal navicular 
(nb) Sept 323 

ROSEFIELD, CLIFFORD L A foreign body impacted at the 
upper opening of the oesophagus for oyer fly e weeks fab) 
Nov , Cd4 ' 

ROSENBERG, EDWARD F . and ARENS. ROBERT A. Gout 
chnicaf, pathologic and roentgcnographic obscnations 
Aug 109 

RICHARD E See LEVANT, BENJAMIN 
ROSS, O L See WILSON, ANGUS K J.ararn 

ROSS^ET, ^ Limits of roentgen therapy of cancer (ab) 
Dec 7oi ' 

ROWELL, EDWARD EVERETT (obit) Dec 735 
ROVTNTREE LEONARDO bee EINHORN. NATHAN H 
WM See EPPLE, SIEGFR^” 

RUMB^^WM R. Resectable pulmonary lesions (nb) Nay 

See WILSON, ANGUS K. 

It WAYNE See HODGES, FRED J 
RUNYEO^F G Submucous lipoma of the colon with report 
of two cases (ab) Aug 254 

RUSS^OFF, A H Tuberculous in the Alaboma State Hos 

RUSS^t'D0"R‘2^^‘^k”^WcWT"^ti^’’’ 


SALPINGOGRAPHY See Fallopian Tubes 
SAMPSON, p ALAN, and STAUFFER, HERBERT M Rup- 
rare of small mtestoe complicating injuo of pelvs rel 

S^?o«ra'I°on”jnly'^M ‘’"‘P’osls 

SANTOS, CARLOS Radiosurgery foreign bodies in neck 

Ewing^s See Tumor* Ewlnc * 
uposarcoma 

-lymphosarcoma of tonsd whichdid not 

-m&rnrt'n ‘d”*’^th^-;' ^ U^^^of ?bTh 

sar^ma Ieu£eS^'’iSd MHed“ „‘nO 

-skSrtaf T C^mnn et al Aug 

— I/^nphosarcomatosi* with sf^f'Tknriafw ""u 

o.leo‘fe'^™ '“'’J ^ 1" Sor 

Ih.raT'’® « 7 Sr”““ ° 

SA^OUY^l^t^fc- T 

SepL 3^"^*** 

-^^ItMMpartite carpal navicular (ab) Thomas F Rose 
SCARFF, R, W See CADE, STANFORD 
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STAUFFER, HERBERT M S« SAMPSON, D ALAN 
STEATORRHEA 

— Steatorrhea (ab) Henry T Ricketts Samuel N Maimoa» 
and Kathryn Knowlton, Dec 748 
STEINHAUSEN, THEODO^ B See CHALECKE, WTLLUM 
E 

STERILITY 

— treatment of amenorrhea and stcnbty by x ray therapy (ab) 
Ira I Kaplan, No\ ,666 

STEVENSON, C A*, and oMlTH, R. N , Jr A comparison of 
two cholecystocraphic media (ab) No\ , 640 
STOMACH 

— gastragoguc elTect of laxatl^es and allyl bromide mixture 
(ab) Henry hi Fcmblatt and Edgar A. Ferguson Jr 
No^ 64o 

— gastro-ileostorav a rare surgical error symptoms and x ray 
findings (ab) Charles H Brown James ^ Colvert and 
Brock E Brush Dec 747 
ameer 

—carcinoma incidence and diagnostic procedures (ab), 
Samuel N Maimon ond Walter L Palmer Sept, 886 
— dyspepsia ulcer and gastric cancer (ab) T J Anglcm July 
118 

— gastroscopy and its relationship to roentgenology in dia^osis 
of carcinotna (ab) Herman J Moerich and B R. Kirklln 
July 118 
cardiospasm 

— treatment of esophageal achalasia or cardiospasm report 
of 4 patients treated surgically (ab) H Max Schiebcl 
Sept. 385 

fiftula See Fistula 

hetnorrhage Sec Stomach perforation 
motility 

— induced gastric hyperkinesia new technic for complemen 
tary studv of stomach and duodenal bulb (ab) P Porcher 
July 119 

— restoration of motility by urethane of B methyl choline after 
section of the \agU8 nerves for peptic ulcer (ab) Thomas 
E Machella Horace ^ Hodges and Stanley H Lorber 
Dec 747 
mucosa 

■ — mucosal deformities of greater curvature Maurice Feldman 
Aug 162 
perforaUon 

■ — danger moments (perforation hemorrhage) m roentgen 
examination of digestive tract (ab) Jean Marc Strasser 
July IIG 
roentgenography 

— large otherwise normal gastric rugae simulating tumor 3 
cases (ab) William E Ricketts Joseph B Kirroer and 
Walter L Palmer Dec 747 

—mucosal deformities of greater curvature Maurice Feldman 
Aug 162 

tumors See also Stomach 

—cancer polyposis (ab) J H Rappeport July 118 

ulcers ^e Peptic Ulcer 

▼olvulus 

— volvulus (Bb) Carl A W Zimmo-manu HI Aug 254 
STORE R & 

— prestntation of Gold Medal of Radiological Society of North 

America to Dr Stone July 101 

STRAIN ^LUM H See tHALECKi;, WBLLIAM E 
See GEORGE MURRAY P 

See JONES GLENN E , , 

STRASSER JEAH-MARC Danger momenU (perforation 
hemorrhage) in the roentgen examination of the digestive 

STRATIGRAr&^'^'^ Body Sec^ R^tgenography 
STROUD, LEONA See REST, ARTHUR 
STD D ENTS 

— tuberculosis survey among Ciunese studenu (ab) R Talc 
Bub, Aug 253 
SUBTALUS See Foot 
SUDECK'S atrophy See Bones 
STTT P'VDHYL 

— importance of sulfydn'l m treatment of comeal and x ray 
Korns (ab) Archie Cruthirds Sept , 397 
SURBF^ALVA CTjr See HOPE JOMn W 
SUTRofcHARLE^ J Hypermohility of bones due to over 
iMicrthened capsular and ligamentous tissues a cause 
fOT iwrreot intra articular effusions (ab) Dec 749 
Para articular ossification of the soft parts of ine ankle com 
olications of spram -mth ot without fracture of the shaft 

sweet' W, Jr. and 
^^^rSYBR^CH 6eRTRTO C Diagnosis and trS- 
ment of tracheal and CMphagcal obstruction due to con 
ccDital \ oscular ring (ab) Dec 746 

M N See PROSSER, C LADD 
SYKES. B M Intmtitial irmdmtkm th^py i„ caremoma 
originating at the limbus Report of two cases treated 
OTth radium element seeds (ab) Aug 2Q1 
SYMPATHECTOMY See Neixous System Sympathetic 

see Ankle 
synovial MEMBRANE 

— roentgen pigment^ villonodular synovitis and 

SYPHILIS See Bones 


SYRINGOMYELU 

— syrmgom) elia Mon an s syndrome (nb) Edward B Holley 
Dec 751 


TABERSHAW, IRVING R Radium dial painting — medical 
status of workers (ab) Aug 207 

See HARDY. HARRIET L 

TABES DORSALIS 

— rocntgenolopc study of the small intestine II Dysfunc- 
tion associated with neurologic diseases Fred J Hodges, 
R Wayne Rundles and Joseph Honetm Dec , 059 
TAHARA, CHARLES, LECHNER, CARL and HEsS, ELMER 
Acute interstitial cystitis a clinical entity (nb) Sept 394 
TALUS See Ankle 

TANSLEY, KATHARINE Irradiation of experimental cerebral 
tumours I Experimental production of brain tumours 
in mice, July 02 

and WILSON, C W Irradiation of experimentBl cerebral 

tumours If Some obscn-ations on the effect of x rndia 
tlon on eipenmentnl gliomata in mice July 62 
TARLOV, I M Spinal extrnduml hemangioblnstomn roent 
genographically \ isuntiied with diodrast at operation and 
aucccsslully removed Dec 717 
TARSUS 

— arthrodesis of subtalus and midtarsal jomts of foot histori 
cal review preoperative determinations and operative 
procedure (a^ R Plato Schwnrti, Sept 392 
TAYLOR, HOWARD C , Jr , and TWOjiBL?, GRAY H Con 
cer of the cervix study of the effect of mterstitial radon 
needles ns compared with roentgen therapy given through 
Intravaglnal cones (ab) Aug 202 
TAYLOR^ JOHN A Three eases of testicular tumor (ab) Nov, 

TEACHING See Anatomy 
TEETH 

— odontogemc tumors a survey of 76 cases (ab) Kurt H 
Thoma and Henry M Goldman Nov 041 

^ See RENSHAW, R. JOHN F 


J auu OJJtvaJOJV, n ± 1 . Kocntffftx 

TPn 614 

Ste Tumors teratoma 

tumors 

~“*AShTY.^!’<la ?uly 1*27"’’"^ ^ 

John A. Taylor, Nov 656 

I ray signs of altered alimentary function followini; auto 
W^hnrd with tetTMt^ammonium John IP Holt 

Neligh Gor^don K. M« 


See Iodine and 


J niosaiie a Nelii 

ConiTOunds 

See SPENCER JACK 

THOMA, KURT H , and GOLDMAN, HEN^RY M Odonto- 
THOMETZ Jk. F See BURKHARDT W T 

THOIuffi^ PA VIC survey (ab) Nov 661 

^ for Standani a/r ionisation cham 

her for roentgen ray measurements in r units (ab) Nov 

thorax 

See also Heart Hemopneumothorax. Lungs Mediastinum 

Tubercu,SsU°^Pu?4Ury, mass 
'we,?‘ to' 51 ^' oase-6ndmg program (ab) Howard F 

tnm^erselaminagraphy of chest (ab) Pietro Amisano Oct 

tumors 

ben'll mtaithDraS^tumors? '(ab)'’’JE.'B^“ apparently 
— Bumcal tumors in navy pei^Sinel faM w ^82 

THORo“iSsT ^ WaUon and 

^nography^y’a^g^^j’^J^^f ttorotaast hopato- 
TjnmTnw’r^'vv?®® J J^eeres and Karl A, Young 

thymes*’ J See SCHEFFEY, LEWIS C 

BentS’^Oc^sl!?' normal thymus (ab) Enrico 
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SCHATZKI, RICBWJID Roentgenologic examination in pa 
tienta with bleeding from the gastrointestinal tract (eb), 
Oct. 615 

See TROLAND, CHARLES E 

SCHEFFEY, LEWIS C , THUDIUM. WILLUM T . FARELL 
DAVlD M t and HAHKf GEORGE A» ^ntrov'crmal 
factor* In the management of fundal carcinoma (ab> 
Aug ,263 

SCH£HDStOE> J D Recurrent spontaneous emphysema of 
the mediastinum with concomitant pneumothorax re 
po rt of a case (ab) Aug 253 

SC H L k BEL H max Treatment of esophageal achalasia or 
cardiospasm report of four patients treated surgically 
(ab) Sept, 385 

SCHILLING, j A, Perforation of a duodenal ulcer during 
roentgen examination (ab) Sept, 380 

See JONES GLENN E 

SCHLESING^ P T Sec UMANSKY A, L 
SCHLOTT HAUER, HAROLD L Familial diverticulosls of the 
colon report of se\cn coses in one family of nine persons 
(ab) July 120 

SCEXTIMBeRGER, HANS G Fibrous dysplasia of single 
bones (monostotic fibrous d^*3plBBia) (ab) Oct 618 
SCHMITZ, HERBERT E , and TOy^, JANET E Radium 
and roentgen therapy in the treatment of menopausal 
utenne bleeding (ab) Dec 7C2 

SCHNECj^ JEROME M Lflckenschttdcl in a patient with 
omnesia amenable to h>T)notherapy a personality stud> 
(ab) July 100 Hx r 

SCHNEIDER, MARTIN Intracranial air studies in infants and 
children fab) No\ C40 

SCHOOLS PERCY E See BIRKELO, CARL C 
SCHt)PBACH A Nephrolithiasis in skdctal affections (ab) 
Dec 755 

SCHULZ, MILFORD D See HOLMES, GEORGE W 
Sec WALKER JOHN H 

SCHUMACHER, FORREST LeROY (obit) ^o^ 034 
SCHWARTZ, R, PLATO Arthrodesis of subtatus and mldtarsal 
joints of the foot historical review preoperati\’e deter 
minations and operative procedure (ob) Sept 302 
SCLERODERMA 

— progTessi\e scleroderma of stin with cystic sclerodermal 
changes of the lungs (ab) A, tlostrovsCj Dec 746 
SCLEROSIS See Osteosclerosis 

SCOTT, G 1 end FLOOD, P A A simple and accurate method 
for the localisation of intra-ocular foreign bodies (ob) 
JuU 120 

SCOTT, G M Effect of extra >*itamin B feeding on rats ex 
cKwed to wcaU gamma radiation (ah) Sept, a08 
SCOTT WEHDELI, G S« UMOKE DAVID V 
SCRIBNER, WALTER E See ECHLIN, FRANCIS A. 

SEIDUN S M , MARINELLI, L. D end OSHRY 
ELEANOR Rttdioactj\‘e iodine therapy Effect on fune 
tioning metastases of adenocarcinoma oT the tb^Toid (ab) 
657 

SELLA TURCICA 

— observations concerning the hypophysial fossa (ab) Gilbert 
\V Heublein July 108 

SELT2, HERMAN Adrenal tumor of the Ii\ er in a child case 
report with roentgenologic features July, 8G 
SELVERSTONE, BERTJ^M See ECHIJN, FRANCIS A 
SHALLOW THOMAS A . and WAGNER, FREDERICK B Jr 
Primary sarcoma of bone analysis of 71 cases (ab) 
No^ ,647 

SHAR^ GEORGE S and SPICKERMAN HAROLD D 
Cfancer of the tongue (ab) Dec 768 
SHERMAN. MARY S and PHEMISTER D B Pathology 
of ununited fractures of the neck of the femur (ab) Dec 
753 

SHOULDER 

— complete dislocations of the acromioclavicular joint the 
nature of the traumatic lesion and effective methods of 
treatment, with analysis of 41 cases (ab) Marshall R 
U^t Aug, 268 

— ossification of coracoclavicular ligament following disloca 
tion of acromioclavicular articulation (ab) Arthur B 
^ule Jr Sept,, 391 

— periarthntis (ab) J D Mclnne* July 122 

— roentgen treatment of bursitis (ab) Barton R \oang Sept- 
390 

— treatment of pentendlnitis calcarea of shoulder jobit by 
roentgm Irradiation 100 cases (ab) I Klein July 129 
SIEBERT, WALTER J Pathologic aspects of carcinoma of the 
cervix nten Oct. 403 
SIGMOID 

Intersigmoid hernia with illustrations of x ray appearances 

case (ab) G G GotHeb SepL 3^ 

wntmlaB Sm Intestines 
SMERJffANHts J S« DONALD. DAN C 

QTTTCOSIS Sec Pneumoconiosis 

QiTTJ^’irH LOUIS E Cannnomm slmolEting pultnonary 
differentjEl dt«cn<»ij £n the presymptomEtfe 
sUge m two cases (»W 0“ 

®^®jr^‘^oTfodised oil ES EO «d to closor* of dnumo, SiEBses 

(Eb) Gtorts Crile Jr July 125 
SINUSES PARWfASAL 

iul^ou, to the passEtes «.d 




SKIN 

— Loeffier s syndrome associated with creeping eruption (cuU 
nrous helminthiasis) 26 cases (ab) D 0 Wnght and 
Edwin Jkl C^ld July 116 

— progressi\e scleroderma of the skm with cystic sderodennal 
changes of the lungs (ab) A, DostrovilCT Dec 746 
cancer 

— treatment of epitheliomas Theodore P Eberhard Nov 620 
tnmors 

— results obtained by contact radiotherapy (ab) Carlos G&r 
dga^S^ 396 

SLATER, IRWIN N . and LAUTKIN, ARTHUR Redundant 
A radiographic stndy (ab) Oct 516 
SMITH, BEVERLY C See THOMPSON, SAMUEL A, 
SMITH, FRANK R*, and POLLACK, ROBERT S Carcinonia 
of the >nilva Results of treatment and effect of *p^l 
factors on results (ab) Nov 665 
SMITH, IRVINE Triplicate ureter (ab) Sept. 393 
SMITH, R. N Jr See STEVENSON, C A. 

SMITH T R. Sec JACOBSON LEON O 
SNIFFEN, RONALD C See COLBY, FLETCHER H. 
SODIUM 

radioactive See RadioactiWty 
SOFT TISSUES See Sarcoma therapy 
SOUBRIB, ALBERTO See VACCAREZZA, RAtJL F 
SOULE. ARTHUR B , Jr Ossification of the coracoclavicular 
ligament follomng dislocation of the acromioclavicular 
articulation (ab) bept 391 
SPANISH SUMMJ^S 

— announcement of publication (ed) July 99 
SPECIMENS 

—notes on an elastic radio-opaque injection mass (ab) Ralph 
Lum Jr, Sept 894 

SPENCER, JACK, and THAXTER, LANGDON T Acute ob- 
struction of tbe small bowel Value of roentgen examina 
tion in earlv diagnosis Nov 611 
SPICKERMAN. flAROLD D See SHARP GEORGE S. 
SPIERS, F W See BLOOMFIELD, G W 
SPIES, TOM D See HERNANDEZ BBGUERIE R- L 
SPINAL CORD 

— diagnosis of root compression (ab) JEW Brocher Nov 
649 

— spinal cord injuries urethrographic studies of the bladder 
neck (ab) George C Prather and Boris Petroff Dec. 766 
turnon 

—cystic teratomas and teratoid tumors of central nervous sys 
tern m infancy and childhood (ab) Franc D Ingraham 
and Orville T Bailey OcL 610 
SPINE 

— anterior \ ertebral wedpng — frequency and significance (ab) 
Gilbert H Fletcher Dec 762 

— spondylolistbesis odditional variations in anomalies in the 

g ars iDterarticulans (ab) Maurice B Roche and Charles 
Bryan Nov 640 , ^ , 

— treatment of painful spondylolisthesis (ab) J Puig Gan 
Nor 648 
fractures 

— labor service and shovel disease (ab) E TVetzel Aug 257 
-osteomalacic dissolution tones and obscured fractures of 
spinous processes (ab) Lnigi Bellosi Sept. 391 
intervertebral disks 

— bilateral end multiple ruptured disks as one cause of persis- 
tent symptoms jotlowmj operation for a herniated disk 
(ab) Frauds A. Echlin Bertram Seherstone and Walter 
E Scribner, Aug 268 

— myelography m lumbar intervertebral disk lesions a cor 
relation with operative findings (ab) A. Charles Begg 
Murray A. Falconer and Murray McGeorgc Oct. 622 
— pathological disk and it* consequences contribution to the 
cause and treatment of chrome pain low in the back and 
to the subject of herniating intervertebral disk (ab) Olon 
R Hyndman Aug 267 

— radiological diagnosis of lumbar disk lesions report on 160 
case* (ab) H W Gillespie Sept 390 
— ^Tilne of X ray examination m diagnosis of ruptured disk 
(ab) Harold O Peterson Aug 267 
oateomj^UtiB 

— pyogenic osteomyelitis (ab) Peter Martin Oct. 621 
tumors 

— •pinal extradural hemanpoblastoma roentgenographicaljy 
visualixed with diodrast at operation and saccess/uJIy re- 
moved I M Tarlov Dec 717 
SPLEEN 

— retroperitoneal splenomegaly occurrence in case of leuko- 
penic plasma cell leukemia (ab) Jack W Bills and O H 
Perry Pepper, Aug 256 
SPONDYLOLISfmSIS See Spine 
SPRUE 

— residual defects after *pnie review of 26 cases (ab) Robert 
Drew Kendal Dixon and Enc Samuel Dec , 748 
— roentgenologic studies on effect of synthetic folic odd on 
^stro-intestinal tract of patients with tropical sprue (ab) 

K L Hemandex Beguene and Tom D Spies July 119 
SPUI^ CHARLES L. sA JACOBSON, LEON O 
STALKBR LEONARD K. Barium as a factor in intestinal ob 
structi on f ab). Sept 387 

STAMPFLI, WENd5eLL P and KERR, H. DABNEY Free 
tures of the femoral neck following pelvic irradiation (mb) 
Nov 658 

6TANBRO, WILLIAM See NOLAN, JAMES F 
STAPLETON G E. Sec HENSHAW, P S 
STAPLETON J G See VAUGHAN C E. 
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URETHRA— , , , . . , jj 

mmal cord mjunw urcthrographic studies of the bladder 

necV (ab) Georpc C Prather and Eons Pctroff Dec / 65 
URIST, MARSHALL R Complete dislocations of the acromio- 
cla\ncular joint The nature of the traumatic lesion and 
effective methods of treatment with an analysis of forty 
one cases (ab) Aug 258 

ITROGRAPHY See Bladder Kidneys Pjclographj 
UTERUS 

cancer , , ,, 

cancer of cervix stud\ of effect of interstitial radon needles 

as compared with roentgen therapj given through intra 
vaginal cones (ab) Howard C Taylor Jr and Graj H 
Twomblj Aug 262 

—carcinoma of rersix discussion Oct 419 
— carcinoma of ccr\ ix surgical aspects John I Brewer Oct 
404 

clinical diagnosis of caremoma of cer\nx A N Ameson 

Oct 4G0 

— controN ersial factors in management of fundal carcinoma 
(ab) Lewis C Scheffej et al Aug 203 
—corpus carcinoma a studj of 322 cases (ab) Norman F 
Miller and Charles W Henderson Nov OW 
— death from necrosis of the bladder 8 j ears after irradiation 
for carcinoma of the bodj of the uterus (ab) H Olesen 
Nov 058 

— diagnosis and treatment of caremoma of uterine cervix a 
panel discussion Edwin C Ernst chairman Oct 309-428 
— dosage calculations for various plans of intmvagmal x ray 
therapy James F Nolan and William Stanbro Oct 402 
— five-vear end results in treatment of carcinoma of cemx 
F L JenLmson E L Pirkey and F J Hamemlk Oct 
416 

— fractures of femoral necL following pelvic irradiation (ab) 
Wendell P Stampfli and H Dabnej Kerr Nov 068 
— further experience with radiothcrapj in cancer of corpus 
(ab) J Heyman and Sven Benner Sept 395 
— improved methods of mtravaginal roentgen and radium 
therapy in caremoma of cerv*ix Edwin C Ernst, Oct 426 
— mtcrstitial radium therapy m carcinoma of cervix George 
W Waterman Oct 411 

— intracav itar> radium therapy for carcinoma of cerv ix Harry 
H Bowing Oct 406 

— mtravaginal roentgen therapv of cancer of female pelvis 
further observations W Walter Wasson and Roj Green 
mg Oct 452 

— pathologic aspects of erremoma of cemx Walter J Sicbert 
Oct 403 

— transvTiginal roentgen therapy in carcinoma of cervnx Juan 
A deiRegato Oct 413 
hemorrhage 

— functional bleeding (ab) M Edward Davns Dec 7C1 
— radium and roentgen therapj in treatment of menopausal 
bleedmg (ab) Herbert E Schmitx and Janet E Towne 
Dec 7b2 

roentgenography See Fallopian Tubes 


VACCAREZZJ^ RAtlL F , LANARI, ALFREDO and SOUBRiE 
ALBERTO Discrepancies between clinical radiologtcol 
and bronchospirometnc findings (ab) Dec 743 
VAGINA 

fistula See Fistula 
VAGOTOMY See Nerves vagus 

VALDES DlAZ, ROBERTO Sec DIAZ ROUSSELOT JOSfi 
VALIENTE^ MIGUEL A See RODRIGUEZ BETAHCOURT 
JOS£ 

VAN ALLEN WILLARD W Persistence of fluoroscopic screens 
(ab) Oct 520 

VAN DEMARR R E , and McCARTHY P V Parmer s meta 
tarsal disease u condition of aseptic necrosis simulating 
march fracture (ab) Aug 2o9 

VANDER MEER RAY Spontaneous hemopneumothorax a 
case report (ab) Julv 110 

van der SAR A and HARtZ, P H Skeletal lymphosarcoma 
tosis with secondary hyperparathyroidism (ab) Oct 621 
van FULER HANS and HAHN L Influence of roentgen rays 
on isolated cell nuclei (ab) Oct 528 
VAUGHAN C E and STAPLETON J G Osteochondritis 
dissecans of the ankle with reports of four proved cases 
July 72 

veins 

— lummagrams of normal aijgos vem (ab) Vlnicio Oemicmant 
Sept 394 

—mediastinal phlebography (ab) K I mdblom Aug 201 
— uterosalpingography report of a fatality (due to venous 
iatrav asalion) (ab) Arthur M Fans and Allen McMur 
rey Dec 765 

venous intravasatlon following intra uterine liptodol injec- 
tion 6 cases (ab) Abce Bloomfield July 123 
— venous mvnision due to urethrograms made with liptodol 
_ (ab) E Granvnllc Crabtree Dec 750 
VENTRICULOGRAPHY Sec Drain 
VERTEBRA See Spine 
VISCERA 

— congenital heart disease with isolated inv ersion of abdominal 
VITAMINS™ Forcacs Dec 746 

B 

effect of extra vitamin B feeding on rats exposed to weak 
gamma radiation (ab) G M Scott Sept 398 


— roentgenologic studies on effect of symthetic folic add on 
gastro-mlestmal tract of patients with tropical sprue (ab) 
R L Hemunder Begucric and Tom D Spies July 119 
VOLVULUS intestmes Stomach 

VULVA 
cancer 

— carcinoma results of treatment and cflect of special factors 
on results (ab) Frank R Smith and Robert S Pollack 
Nov 055 

W 

WAGNER FREDERICK B , Jr Arteriography in renal diag 
nosis Preliminary report and clinical evolution (ab) 
Oct 621 

See SHALLOW, THOMAS A 

Walker, a earl scc Pendergrass, robert c 

WALKER, JOHN H and SCHULZ, MILFORD D Cnrcinomii 
of the tonsil a review of treatment and its results in a 
group of ninety cases Aug 102 
WALKER LYNN J See MELAMED, ABRAHAM 
WALLGREN, ORVID Prcclmicul stage of infantile hyper 
trophic pyloric stenosis (ab) Sept 385 

WAR 

Sec also Military Medicine Naval Medicine 
— skeletal lesions of foot from explosion of indmdual ( anti 
personnel ) mine (ab) Le Gcnissel and R Sarrouy Aug 
250 

WARD, WILLIAM C Para articular calcification in the lower 
extremities of paraplegic patients (nbj Oct 523 
Warren shields ^lechamsm of radiation effects againsi 
malignant tumors (ab) Dec 767 
Pathologic effects of an instantaneous dose of radiation (ab) 
Aug 2C7 

Phvsio)os}C effects of nuclear energy (aW Oct 52B 
WARRING, FREDERICK C Jr See GERSTL BRUNO 
WASSON, W WALTER, and GREENING, ROY Further ob 
scnations with mlravagmal roentgen therapy of cancer of 
the female pelv is Oct 462 

WATERMAN, GEORGE W Interstitial radium therapy m 
carcinoma of the cervd-x Oct, 411 
WATERS, L BRADFORD Sec REEVES ROBERT J 
WATSON, WM L and DUMOND HENRY D Surgical 
thoracic tumors m navy personnel (ab) Dec 744 
WAYBURN EDGAR Mass miniature radiography A survey 
in the United States Army Air Forces (ab; Oct 512 
Solitary pulmonary tumor cyst like tumors associated with 
anomalies of ribs (ab) Aug 253 
WEAVER, D F Keloid formation in both ear lobes (ab) Julv 
128 

WEENS, H STEPHEN See FLORENCE, THOMAS J 
Weiss morris and long, Leonard simple non sphme 

teric localized esophageal spasm case report (ab) Nov 
044 

WEISSMAN HERMAN Primary endothelioma of the pleura 
(ab) Oct 614 

WEISSMAN, LfiON See LAMY, LOUIS 
WELXN SOLVE A contribution to the roentgen diagnostics of 
limited esophagitis (ab) Nov 644 
— HAMBERGER CARL A and CRAFOORD CLARENCE 
Surgically removed foreign body embolus m the pul 

monarv arteo (ab) Aug 200 

WEST HOWARD F Heart disease i 
(ab), Oct 615 

WET ZEL, E Labor servnee and shov el disease (ab) Aug 2o7 
WHEELeR, DIGBY Diverticula of the foregut Oct 476 
WHITE ABRAHAM See DOUGHERTY, THOMAS F 
WHITE J A Case of congenital multiple artenovenous fistulae 

of the band (ab) Oct 62o 

WHITE M LAWRENCE, Jr , and BIRDSONG, McLEMORE 
Congenital esophageal atresia with tracheoesophageal 
fistula case report of successful end to-end anastomosis 


i m the case finding program 


(ab) Sept 384 

WICKHAM J M See McGINN E, J 

WILBUR DWIGHT L and CAMP JOHN D Amebic disease 
of the cecum clmlcal and radiological aspects (ab) Oct 
617 

WILKIE A L , and CLARK J C Artificial pneumoperitoneum 
foi^the diagnosis of subdiaphragmatic abscess (ab) Aug 

WILLeVt FORREST M and OPPENHEIM ELLIOT Pul 
monary Infiltrations with associated eosinophiha (abl 

Sept 382 

WILLIFORD HERMAN B and FATHERREE, THOMAS J 
Primary hposarcoraa of bone Report of a case (ab) 

Oct 621 

WILLIS, H S See JONES EDNA M 

WILMS* TUMOR See Kidneys tumors 

WILSON, ANGUS K (RUMEL WILLIAM R and ROSS, O L 
Pcritoneopencardial diaphragmatic hernia Report of 
case m newborn infant successfully corrected by surgical 

WINTER W G Putting mmiature films to work— follow up 
by health department (ab) July 110 ^ 

^ ^ GboDMAN, LOUIS S 

nSmil 628 “"d 

HELEN Q S« HERRMANN, JULIAN B 
,2. EDWIN M useacr s tyndroirc 

ajsodat^ with CTCtpmc eruption (cutaneous helminth 
lasts) Report of twenty-six cases (ab) July 110 
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THYROID 

— comparison of efTectlven«s of radiation therapj and cstro- 
MIC substance in raanagement of hyperthj roidlsm (ab) 
Ernest H Piancl Au;r 20o ^ 

— radioacthe Iodine in the study of thjroid ph>sloloEy Use 
of radioactive iodine therapy In GraN-es tliseasc (ab) Soul 
Herts and Arthur Roberts Nov COS 
— uptake of radioactne iodine by normal and disordered thy 
roid Eland m children preliminary report Edith H 
Quimby and Donovan J McCunc Aug 201 
cancer 

—plan for analysis of the biologic factors in\ oh ed In experi 
mental carcinogenesis of the thyroid by means of radio- 
acthe Isotopes (ab) Saul Hertz Nov 058 
— radioactive iodine therapy rffect on functioning metas- 
tases of adenocarcinoma of thyroid (ab) S M Setdiln 
L D MannelU and Eleanor Oshry Nov 057 
tumors 

— preparation of radioautogruphs of thyroid tumors for study 

at high magniOcalion Titus C Evans Aug , 200 

TIBIA 

-fracture-dislocation of ankle with fixed displacement of 
fibula behind the tibia (ab) t>a\*id M Bosworth Dec 
754 

—non rachitic bowlegs In childhood osteochondrosis deform 
nns tibiae (ab) Donald W Leonard and Louis Cohen 
Sept 391 

— tibia vara (ab) Louis Lamy and Leon Iletssman Aug 259 
TINEA See Ringworm 
TISSUE 

— histological changes following radiation exposures William 
Bloom 344 

TOBlAS, JOSE W Importance of tomography in diagnosis of 
infiltrative and polypoid stenoaing cancer of infertor third 
of the trachea (ab) Sept 381 
TOMOGRAPHY S« Body Action Roentgenograpbv 
TONGUE 
cancer 

—cancer (ab) George S Sharp and Harold D Spickerman 
Dec 758 
TONSILS 
cancer 

— carcinoma rev lew of treatment and its results in a group of 
90cascs John H Walker and Milford D Schulz Aug 102 
tumor* 

— lymphosarcoma which did not respond to roentgen therapy 
case (ab) Miguel Guerrero Noyer, Aug 202 
TOWNE JANET E See SCHMITZ, OTRBERT E 
TOXOPLASMOSIS 

—toxoplasmic encephalomyelitis with report of 2 coses (ab) 

R Graeme Robertson July 107 
TRACHEA 

— diagnosis and treatment of trachea! and esophageal obstruc- 
tion due to congenital vascular nng (ab) Richard H 
Sweet Charles W Tindlay Jr and Gertrud C Rcyers 
bach Dec 740 
cancer 

—importance of tomography in dia^osis of infiltrative and 
polypoid stenoslng cancer of the Inferior third of the 
trachea (ab) Jose W Tobias Sept 381 
flatala See Fistula 
TRAUMA 

— conjugate role of trauma and of a radioactive soil fo the 
production of experimental osteosarcoma (ab) G GrI 
couroff and H Fajcnnan, Dec , 704 
TROLAND, CHARLES E, BAXTER, DONALD H., and 
SCHATZBJ. RICHARD Observations on eocephalo 
graphic findings In cerebral trauma (ab) July 107 
TDBERCDLOSIS. PULMONARY 

— appearance of reinfection tuberculous in children (ab) Jos< 
Rodriguez Betancourt et al July 111 
— bronchiectasis following primary tuberculosis (ab) Edna M 
Jont^ W il Peck and H S WJIlIs July 312 
— cancer and pulmonary tuberculosis Diagnostic probletns m 

patients with cancer of the lung in the presence of pulmo- 
nary tuberculosis (ab) Bruno Gwtl Frederick C Wamng 
Jr and Klrto^ S Hewlett Jr Oct. 512 
— carcinoma simulating pulmonary tuberculosis dlffcrcntiel 
diagooSFis in the pr esy m ptomatic stage In 2 cases (ab) 
Lotus E SUtxbach Dec 744 

— disseminated pulmonary calcification 113 cases (ab) Robert 
H High Henry B Zwcrling and Michael L Furcofow 
742 


33 ec 

—endogenous versus exogenous origin of reinfection type pul 
mooary tuberculosis W xth case report (ab) William H 
Harris Jr Oct 612 

—establishment and use of fundamental procedures in tubercu- 
lMi 3 cootrol {»b) J ^ Myers Oct 5tl 

extrapleural pneumothorax m siHco-tubercuIosis (ab) 

H if Maier and A Hurst, Oct 513 
— ireicralized lymphatic carcinomatosU (cancerous lymphan 
^^tis) of the lungs with sp^l rcfffen« to milW ^ 

nomatMisand^dtone of ™ulic froidc Cab> aC 

_Iun^T«!ms''i/»iretlt^ tlUcnloris review of 600 caae, 

Ens Aug 253 


mass roentgenologic Burreys 

— atjgos lobe In photoHuorogmphy (ab) Walter O Pendtey 
Nov 541 ^ 

— ma« ramiature radiography Survey m the United States 
Army Air Forces (nb) Edgar Waybum Oct 612 
— observations (ab) Waldo R Oechsh July 110 
—putting miniature films to work— follow up by health de- 
portment (ab) W G Winter July 110 
— total population chest survey (ed) Nov 520 
— tuberculosis case finding compamon of the efleetivenos of 
various roentgenographic and photofluorographic metboda 
(nb) CarIC Birkeloctal Dec. 742 
—tuberculosis in the Alabama State Hospitals mass radlog 

^,raphy for its control (ab) A H Russakoff Nov 541 

TUMORS 

See also Cancer Sarcoma 
adamantinoma 

— of maxillary slnns 2 cases (ob) George S Richardson Dec. 
<41 

adenoma See also Parathsacid Pituitary Bod> 

— bronchial adenoma (ab) Ston W Holley Oct 513 
— pulmonary adenomatosis complicated by lobar pneumooia 
(ab) Carter M Alexander and Foo Chu Dec. 744 
angioendothelioma 

— hemongioendotbelioma a rare malignant tumor Victor 

Drucker Aug 231 
angioma 

— spinal extradural hemangioblastoma rocntgenographically 
Visualized with diodrast at operation and successiully re- 
moved I M Tarlov Dec 717 
chordoma 

— roentgen diagnosis of clivus chordoma (ab) Siegfried Epplc 
and Ernst Ruckenstemer July 100 
endothelioma 

— primary endothelioma of pleura (ab) Herman Wcissman 
Oct 514 
Ewln^^s 

— Ewing 8 sarcoma of bone (ab) Louis Lichtenstein and Henry 
L JaiTe Dec 751 

— some observutions concerning Emngs tumor seen m an 
Armv General Hospital (ab) Gilbert W Ileubicin Sylvan 
E \!ooUen and Joseph C Bell Oct 520 
giant-cell 

— benign gxant cell tnmorof bone case treated by x rayradia 
tion ov ears ago (nb) Paterro S Cbikiamco Dec 762 
— giant-cell tumors of bone Fraoklm B Bogart and Allison E 
Iroler Oct 432 
lipoma 

— subroucoos lipoma of colon 2 cases (ah) F G Runyeon 
Auc 264 
lymphoDlastoma 

—of terminal ileum (ob) Anthony C Galluccio July 120 
lymphoma 

— eucets of radioactive phosphorus (P**) on normal tissues a 
histologic study of the changes induced m the organs of 
patients mth malignant lymphomas (ab) William R. Platt 
703 

— radiation treatment of localized malignant lymphoma (ab) 
Cieorge W Holmes and Milford D bchulc Oct 526 
odontoma „ 

— odontogenic tumors a survey of 75 case* (ab) Kurt iU 

Thoma and Henry M Goldman Nov 041 
polypi 


— gastnc poljposis (ab) J H Rappeport Julv 118 
— obstruction of nosopharjTix secondary to choanal polyp oi 
antral origin 3 cases (ab) David Myers July 109 
seminoma . 

— dyagerminoma of ovary review of 11 cases of 

tumor with special reference to radiosensitivity (*b/ 
Robert D Morcton and Arthur U Desjardins Nov 064 
teratoma 

— cystic teratomas and teratoid tumors of central nervous 
system m infancy and childhood (ab) Franc D lagrabam 
and 0^v^Ue T ^iley Oct 610 
TURNEIL C LeROY See BARNES ROGER W 
TWOMBIy, gray H and MARSHALL VICTOR F 

of vesicovaginal fistula caused by radiation (ab) July 330 
See TAYLOR. HOWARD C , Jr 
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ULCERS See also Esophagus Peptic Ulcer Roentgen Ray* 
injurious effects ^ 

UMANSKT A L SCHLESINGER. P T and GREENBERG. 

B B Tuberculous dactylitis m the adult (ab) Dec 761 
URETERS 

— triplicate ureter (ab) Irvine Smith Sept 393 

obatrnctlon 

— intravenous urography in acute renal colic (ab) Thomas J 
Florence, William S Howland and H Stephen Weens 

— restoration of gastric motility by urethane of B-methyl 
choline after section of the vagus nerves for peptic ulcer 
(ab) Thomas E Machella Horace H Hodges and Stanley 
H Lorber Dec. 747 
URETHRA 

—double and accessory urethra (ob) George W Irmisch and 
Edward N Cook Sept 394 

roentgenography 

— roentgen examination of male urethra (ab) Howard Gau 
din July 126 
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